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SYMPOSIUM ON SPECIFIC METHODS OF 
TREATMENT 

NUTRITION IN PROTRACTED DISEASE 

Fredrick J Stare, PmJI MD • George V Ma,nv DA^ M D f 
Euzabetii K. Caso M,S J 

From the strinly sacntific mcm point little is knot™ about the clTcct 
of any of tile chronic or protracted diseases on nutntional require- 
ments, Certainly in protracted disease accompanied by feter casting 
or diarrhea nutritional requirements arc increased but just hots much 
and for tshat specific niitncnts is uncertain The broad and pranical 
aspects of human nutntion and disease arc at last being approached 
experimental!) tsith the technics and obscmtions of experimental 
nutrition in the lotscr animals iisefiil additions lo our understanding 
and therapy of many diseases appear probable 
There IS no doubt of the tital importance of nutrition in combating 
protracted disease. It is ultimately a failure in cellular nutrition ashicli 
IS ill lead to tissue failure organ failure and cscntiially to death The 
food one absorbs is next to the oxygen one breathes the most im 
portant continuous element of sursisnl and health or disease is 
greatly influenced by the character and qualits of this essential 


From ihc Dq>anmen( of Nutrillon Ilan'ard School of PuhHc Haltli ihc Depart 
men! of nioloplcal Clianl»ir> Hamrd Medical School and the Media! Clinic 
Peter Bent BriRliam Ifcnpital 

Profettor of Ntitntion Ilarv-ard School of Public Health and Harvard Nfedial 
School A^vidaic in Mrtlirinc Peter Bent Bripham Hmplul 

t Rcvarch Fellow in Nutrition Ifan-attl School of I nhhe Health Atuitant in 
Medlane Peter Bent Bripliara Hmpiial 

Inilnicior in Nniritlon Har^-ard School of Publlr Health Niitriilonl i In Out 
patient Department Peter Bent Brigham Iloiplul 
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rortunntd), ihc bod\ can “]i\c ofT itself,” except for natcr and o\)gen, 
for \arjing periods of tune, and hence the maintenance of good nutn 
tion docs not pose such fomudable problems in acute illness of shoit 
duiaiion In dironic or protracted disease, houc\er, the body may 
reach a stage \\hcrc proper nourishment means the difference betneen 
further decline and death or conralcsccnce and health Unfortunately, 
It IS frequently impossible to supply good nutrition, particularly to get 
It to tlic cells 


FOOD MrTRITlON 

The ph)sician’s goal in nutritional therapy, or even nutritional 
adiice, should ah\a)s be to encourage the indnidual to consume a 
IS ell balanced, \aricd diet of •wholesome food, m suffiaent quantity to 
furnish is hat is thought to be an adequate supply of nutrienls and )ct 
not be excessive in calorics Good nutrition oscr any length of time 
can come only from food, and lariety in the selection of food is prob- 
ably the single best thought to try' to get across to the individual seeking 
or needing nutritional ads'icc Variety in choice of food coupled isith 
an understanding of the importance of ideal body rs’cight is ill generally 
result in good nutriuon for patients who do not present serious dis 
orders of appetite Many common medical problems, as for example 
dironic ncphntis, chronic Incr disease and clironic infections such as 
lubcrailosis or osteomyelitis, in ishidi diet is of utmost importance to 
the outcome, can only be treated optimally is hen an adequate nutrient 
intake is assured Tlie following foods, if consumed daily, sene as a 
model list to supply good nutrition 

Milk or milk products Fniiis including citrus 

Fftgi nuilcr or mnrgnrinc 

Mint fish or poulin Potatoes 

A'cpctahlcs luchiding leafy green or Breads and cereals — cnridied or whole 
yellow grain 

The quantities of these foods to be consumed are important and 
will larj' greatly among patients depending on a number of factors, 
prinapally appetite Ideally, one would hope to have the patient con 
sume daily a pint of milk or its equivalent, one egg, 4 ounces of meat, 
fish, or jioultry, tw'o sen mgs * of rcgetables, one of which is green or 
yellow’, and two sen mgs ♦ of fruits, one of which is citrus Calorics to 
reach or maintain ideal body weight will be adjusted largely by ^ary' 
mg the intake of bread and cereals, potatoes and fat 
Numerous substitutions of equivalent nutritional xalue are avail- 
able for many of these foods, so that different pocketbooks and food 
habits mav be satisfied Thus milk products (cheese, ice cream, or the 
• One stning equals K cup 
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use of milk in cooking) wll be equn'alcnt to fluid milk peas beans 
and oatmeal arc good sources of protein in place of meat fish or 
foi\I tomatoes and raw cabbage ^toJl furnish ascorbic aad in place of 
atnis fruits 

In tile individual i\ith chronic disease die problem is more often one 
of insuring consumption of the nutrients represented by the above 
daily list of foods. Tins usuall) means more frequent feedings spcaal 
catering to food tastes regularity of meal schedules, supplementing 
die diet vvidi v'anous nutritional concentrates tube feedings par 
enteral feedings or more likely a combination of these methcKis It 
seems trivial to add dnt it is only the food that is consumcti tint can 
possibly be of any aid to the piticnt, yet manj phvsicnns feel that if 
good food IS ordered nutrition is well taken care of 

Consumption of food b) the chronicall) sick individual can fre 
quendy be inacased by such simple procetlurcs as oflenng six small 
meals a day rather than the conventional three and taking some care 
to see that the meals are attractive to die e)c P5)chologicaIIy large 
messy semngs arc often revolting not onl) to the sick but to die well 
Recognizing that anorexia will reduce eating from a pleasure to a 
chore — and often an unpleasant one — less difficult) and less risk of 
nausea will be encountered with small feedings To provide frequent 
attractise and nutritious servings takes onl) good food and well 
trained and suffiaent help enough dieticians enough maids ind 
enough kitchen litlp Unfortunately many hospitals fall far short of 
dicsc requirements Lack of funds and rising costs of food and labor 
have not aided this condition but fundamcniallj it is due to i lack 
of interest on die part of physicians in insisting that their patients 
receive good nutrition In this respect the pliysinan who treats the 
patient in the home mav have an advantage Tlic legerdemain of 
grandmother s cooking on doubtful appetites is w ell knovsm 

Another csscniinl to nutritional dicrap) may involve a change in 
the point of view of man) ph)siaans Diet management which in 
eludes both additions as well as restrictions of nutrients, must be con 
snlcrcd as an integral part of medical ihcrap) Ai such the diet 
jircscnpiion must be presented to the patient with the same insistence 
and auihont) as a prcicnpdon for any other medication Most phy 
stcians arc v\cll awairc of the masochistic trails of many patients vrho 
seem to relish a distasteful therapy when ihcv believe that they vvill 
be helped bv these dfscomforis In diet ihcrap) this and cverv other 
possilnlity will often be necessary to arconiplish opiimal niitntion 
and of fonsulcrablc imponance is the interest in and insistence on the 
])an of the physician on good nutntlon 
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NUTRITIONAL SUPPLEMENTS 

Nutritional supplements most commonly used are concentrates of 
Mtamins or protein and for individuals who are much beloiv weight, 
concentrates rich in calories 

Vitamins — Vitamin medication is presenbed when the patient’s pres- 
ent intake of these nutrients is below recommended levels, when the 
diet in the past has been inadequate, or when there is a question of 
poor absoiption due to diarrhea and odier conditions The dosages of 
\itamins arc more or less empirical The dietary recommendations of 
the Food and Nutrition Board of the National Research CounciP are 
gcncrall) used as a basic standard for supplementary' levels When 
supplementation of the diet with satamins is done on a therapeutic 
let cl, approNimaiel) fi\e to ten times the National Research Council 
recommendations arc generally used for the specific vitamins in w'hicli 
the inditidiial is thought to be defiaent, w'lth levels of one to five times 
for the other titamins Most of the low' cost, low potency, commercial 
\itamin preparations can be used for such purposes These quantities 
for an adult for one day arc as follows 


National Rrsearch Counal Therapeutic 
Recommended Daily Allowance I cvel 


Vjtanwn A 

5000 I U 

25000 to 50000 I U 

Viniiim D 

— 

1000 to 8000 lU 

Tlinininc 

15 mg 

5 to 20 mg 

Ril>of!i%an 

1 8 mg 

5 to 20 mg 

Nnan 

15 0 mg 

75 to SOO mg 

\scorhic acid 

75 0 mg 

300 to 1000 mg 


Protein Preparations — Protein supplements are likewise on an em* 
pineal basis The quantity to be prescribed, and its effectneness, w'lll 
depend on the caloric needs and intake of the indmdual If the calonc 
intake is below maintenance lc\cl, a certain amount of the protein av’ill 
be used for energy' purposes rather than nitrogen needs Using protein 
supplements one should attempt to proaadc a minimum of 25 gm of 
protein per da\ and frcqiientlv amounts as high as 100 to 150 gm as in 
the case of patients with chronic li\cr disease or w'hen there is a large 
protein loss, eg, with massne proteinuria or when large amounts of 
protein arc lost in serous or purulent effusions In any event, supple- 
mentation should raise the total protein intake to that recommended 
b\ the National Research Council of 70 gm per day for the average 
adult male 

A \aricts of protein concentrates are aa'ailable commeraally for 
supplementation They \'ary in the quantity of protein contained 



Hydrolyzed protein preparations are also a\'ailablc for oral use al 
though, except in the case of disease that may interfere wth the pro- 
duction of digests e enzymes, tlicrc seems little justification for their 
use. The taste of protein h)drol)satcs is generally offensne and the 
price is much higher than unh}'drol>7ed protein preparations 

Not all protein preparations commeraall) a\'ailable are of equal 
nutritive \'alue A recent study by Cannon and co-isorkcrs® has em 
phasized this fact. Milk powder is a good pnciical protein supplement 
a^^raglng about 35 per cent protein Many of the comnieraal protein 
preparations contain casein and Hctalbumin as the protein base and 
arc fortified with B-complex \aiamins and occasiomlly )east and li\cr 
Somagen • is an example of the latter and contains 70 per cent protein 

Protein supplements may be gntin in a ^'a^et) of w'a^s as between 
meal nounshmenis mixed with water milk, or fruit juice or incor 
porated into prepared dishes pariiailarl) cooked cereals cream soups 
and baked produas Adequate and creative dictar) help is the single 
most important factor in insuring consumption 

Supplementary Food — Nuiriuonal supplements of food other than 
Mtamin or protein preparations arc frctjuemly of value, particu 
hrly when there has been considcnblc weight loss. Here it is largely 
a question of additional feedings extra ciloncs from a between meal 
glass of half milk and cream or a Dagwood sandwich -it midaftcr 
noon or before bedtime 

The importance of regular meal habits in encouraging the appetite 
must be emphasized In tuberculosis sanatom where diet ranU with 
rest as a form of thenpy the sinking cITcct of meal puncuialii^ upon 
appetites has often been noted Intermediate meals when used as in 
the six meal schedule should be small and care must be taken tint 
thc> do not interfere with the appetite for the following meal A mid 
afternoon feeding whidi causes the patient to refuse the cv-emng meal 
will defeat the entire purpose In intermediate feedings higli fat levels 
ma^ have to be avoided ^^an> patients will be able to take intermediate 
feedings onl) as fniit juices with perhaps sonic added nrboh)dratc or 
protein 


TUBE FECDrSC 

Tube feedings arc simplv a means to an end neither the patient nor 
the person who administers the tube feeding enjoys them But in the 
individuals who cannot or will not cii b) mouth tube feeding is to 
be preferred to parcntcnl feeding because belter nmntion can thereby 
be furnished Tube feeding formiiHs can vnrv from a simple mixture 


The Upjohn Company 




llfi-1 FREDRICK J riARF, Cl ORCF \ MANN, FI I7ABETH K CASO 

of milk pouclcr and uatcr to complicated mixtures containing Incr 
and man) other foods that can be ground fine!) enough to pass through 
the tube 

Tube feeding formulas ma) be \aned according to the caloric neals 
of the patient The \olumc which can be tolerated also affects the 
concentration and composition of the formula Afilk products, eggs, 
sarious tspes of concentrated carboh)dratcs as sucrose, glucose and 
Karo s)Tup, and Mtamin and protein supplements arc the basic ingre- 
dients for most tube feedings Table 1 gnes a simple tube feeding 
formula made of readil) aiailable foods \ simpler tube feeding 
formula, but more expensne, can readil) be dciiscd by using milk 
and cream avath additions of one of the many commercial!) available 
nutritional supplements ricli in protein, minerals and Mtamins 

Abdominal distention and diarrhea arc common complications of 
tube feeding Thc\ can be minimi7cd b) small frequent feedings, care 
not to force air down the tube at the beginning of the feeding, and 
the use of pectin preparations or paicgoric to control diarrhea Tubes 
arc gcncrall) more com fort .iblc if put through a nostril rather than 
the mouth Thc^ ma) be left down the same nostril for periods of a 
week Tube feeding mas be contraindicated in the presence of esopha 
ctal sarices rrcqucntl) the possibilii) of tube feeding or its use for a 
d i\ or so ma\ induce certain patients to force themselves to consume 
food b\ ordtnarv means Mthough the procedure should not be pre- 
stntcil as a punitiic measure the decision will finally be determined 
In the patient 

PARENTERAL FEEDING 

Parenteral nutrition is required b) those indniduals who cannot or 
should not consume food b) mouth It is not possible toda) to pro- 
side good nutrition bs \ein The seriousness of this situation to the 
indnidual patient will depend upon his present nutritional and phys- 
ical status and the length of time complete parenteral nutrition is 
required The greatest single handicap in parenteral nutrition is an 
inabilit) to proAidc siifricicni calorics Obsioush this docs not apply 
to the well nourished or obese indnidual in the usual period that 
parenteral nuirition isgcncralh required Adequate elcctToi)te therapy 
IS also a phase of parenteral nutrition in which much more informa- 
tion is needed and to which some current research is desoted Suf- 
ficient calorits in parenteral nutrition arc ncccssan to present extreme 
wasting of liods tissues and to see that protein gnen b) \ein is ade- 
quate for nitrogen needs and not dnerted to cnerg)' purposes In the 
emaciated indnadiial calorics arc needed to “put on weight '' Blood, 


TABLE 1 



AilJlilotul Irrm ami \ii3mlni an raiMy be ailrinl to the mKmrc from a \-aricty of available pnrpantioni 
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glucose, saline, and sanous protein and sitamin preparations are 
about all that are asailablc in a practical va) for parenteral nutrition 
Glucose solutions for tntrasenous use are seldom used in more than 
10 per cent concentration for an) length of time E\en in this con- 
centration they arc h)pcrtonic, irritating to the vein wall, and fre 
qucntly cause sclerosis of the seins Depending on the concentration 
of the infusion solution and the rate at vhich it is infused, the kidney 
excretes a \'ariable amount of sugar These factors are increased viih 
higher concentrations of glucose and more rapid rates of infusion 

Protein hydrol) sates for infusion arc usually used in a concentration 
of 5 per cent The excretion of ammo nitrogen fiom such preparations 
depends largcl) on hou fast the) arc infused, but esidcnce indicates 
that nith consentional infusion rates of 2 to 3 ml per minute, 35 to 45 
per cent of the infused nitrogen s\iU promptly appear in the urine® 

A liter of 10 per cent glucose furnishes -^100 caloiics if none of it is 
excreted A liter of 5 per cent glucose or protein hydrolysate furnishes 
half this number of calories Thus, it is evident that the question of 
fluid volume is an important one in parenteral feeding Few adults 
can tolerate more than 4 to 5 liters of fluid by vein per day over any 
length of time In addition there is the technical problem of supenis 
mg long intravenous infusions and the unpleasant task for the patient 
to lie quietly for this length of time, over repeated days, with t 
needle in his vein Thus, the problem of supplying more than 1500 
calorics per day by vein without “drowning the patient” is evident 
This will be solved when it is possible to give fat emulsions by vein 
The dcsirabilit) of fat for parenteral nutrition is clear since it would 
give a meins of providing a high caloric intake witli a minimum of 
fluid volume AViih a sufficiently high caloric intake, the utilimtion of 
protein from parenteral or oral sources would be maximal, the de- 
struction of bod) protein as a result of a caloric deficit would be 
minimal, and it ought to be possible to improv^c considerably the 
nutritional status of an undernourished individual 

Expcrimcnnll), fat preparations suitable for intravenous nutrition 
in the dog have been devised^ These have varied from 15 to 30 per 
cent in fat content, thus furnishing from 1500 to 3000 calories per liter 
— quite a difference from 200 or 400 calorics as furnished b) 5 or 10 per 
cent glucose 

The water soluble vitamins can be given by vein and a variety of 
suitable preparations are available however, fat-soluble vitamin prep- 
arations for parenteral administration are not commonly avail 
able Preparations of the latter would be useful in chronically ill 
patients who have had poor appetites, impairment of absorption from 
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the gastrointestinal traa or \sho are nauseited b) the 'iftcriastc of 
fish li\er oils 

A daily parenteral nutnuon mixture that has been found useful is 
the folloiving 

Glucose 10 per cent solution 2000 ml 600 cal 

Amigen • 5 per cent solution 1000 ml 200 cal 

and 50 gm of protdn 
Solu Df tvith ascorbic add I \lal 

thiamine 10 mg 
nlx)fla\in 10 mg 
nicotinamide 250 mg 
ascorbic tad 500 mg 

Saline 03 per cent 600 mL 

SODIUM RESTRICTION 

Although emphasis in this paper has been gi\Tn to nutntional sup- 
plementation as a mctliod of diet therap) u must be remember^ 
that in many diseases nutntional restnciion of cernin ingrcdicnis of 
Uic diet IS just as necessary Nutniional iheraps is concerned ^^uh 
modifications of the nutritional intake ^vhcihcr by snpplcmcnia 
tion or rcstnaion 

The introduction of sodium rcstnction in patients ^\lth clironic 
cardio\nscuhr disease is an important coninbuiion to the manage 
ment of this condition Recent investigation has confirmed the prenous 
clinical obsciT'ations that patients svith impairment of heart function 
are unable to excrete sodium normall)* **' Tlic use of lots sodium 
diets in tlic treatment of congcstnc failure Is mandator) Of equal 
importance is the antiapatlon of congesinc failure b) the ph)'sician 
and tlic institution of measures which will delay this catnstrophe Since 
in most Instances a complete cure of the underlying lesion rinnot be 
accomplished tlic management of congcsintr failure auempts amelio- 
ration of the symptoms in an effort to prolong the paiicnis life of 
comfort and usefulness 

The rcstricuon of sodium in the diet may be con\cnicntl) con 
sidcred at three lc\cls. On an unrestricted diet the itcragc person will 
cat 3 to 5 gm of sodium daily TTus mnke on be easily rctluccd to 
1^ to 8 gm of sodium daily by iwo simple procedures ihc climim 
lion of added salt at the table and the asoidancc of highly saltctl and 
salt prescn-ctl foods ham bacon snlictl fish anchovies delicates- 
sen meats olives salted nuts potato chips meat sauces and similar 
foods. The second level of rcsirlciion involves the elimination of all 


* Mead Jolmwm ind Company 

•fThe Up}ohn Compan) 




1168 FREDRICK J STARE, GEORGE V MANN, ELIZABETH K CASO 

salt in cooking and will reduce sodium intake to 0 5 to I 5 gm The 
third let cl of rcstnciion intolves a careful selection of foods u’hidi 
at Olds sodium rich matenals, die use of iinsalted bread and butter and 
restriction of many foods to which sodium is added during prepara- 
tion (e g , baked products containing baking potvder) This restric- 
tion should reduce the sodium intake to less than 0 5 gm per day 

In practice it uill be found useful to place patients tvitli the earliest 
cardiac sjTnptoms of failure on the first let el of restriction — that is, 
ajiproMmatcly 1 5 to 3 gm of sodium per day Often, their sjauptonis 
ttill disappear within a fett weeks At a later date when symptoms 
icappear the sodium may be decreased to the second let cl of less than 
I 5 gm per day Eventually it may be desirable to maintain the pa- 
tient on the lowest sodium level tliat is feasible The patient and his 
family should be gitcn food lists and if available should be seen at 
intervals by a trained dietitian for assistance tilth arrangements of 
menus and adtice regarding the preparation of the food In this 
fashion tlie appearance of distressing sjTnptoins and development of 
congcstitc failure can often be delayed many months The ominous 
prognosis of patients with a liistor)' of congestive failure would sug- 
gest that by such a delay their litcs will liatc been prolonged There 
is no etidencc that stnngcnt restriction of salt intake Bill lead to 
hypochlorcmia or other serious consequences The folloiving case his 
tory illustrates the salutary effect of sodium restriction 

H Q, 50 year old vhitc hborer, vns seen in Mnrcli 1947 inth a comphint 
of noctuna of tlircc ivccks’ durition The patient had enjoyed exceptionally 
good health all of his life He had ahvay-s done semiskilled labor His weight 
Ind been maintained wtiun 5 pounds of 132 pounds for tiventy years 
During die preceding six months he Ind noted slight exertional dyspnea 
Tor the past tlircc necks he had experienced nocturn, at first once each 
night, ashen seen, taso or three times cadi night Tlicrc had been no cough 
or sasclhng of the ankles There as as no history of rheumatic fcacr 

Physical examination rescaled a small, tense man in no distress The 
prccordium ss-as hyperactise iwth the point of maximal impulse at the left 
anterior axillary line Tlicrc as-as a grade 2 aortic, systolic murmur and a 
grade 1 apical systolic murmur The blood pressure as as 200/120 There 
as ere scattered, fine rales at each lung bast postcnorally The liser edge 
as“is palpable at the costal margin The urine examination shoised a trace 
of protein in a morning specimen asitli a spcafic graaaty of 1 014 A roentgen- 
ogram shoiscd marked left sided cnlargcmtnu The electrocardiogram shoised 
left axis dcaiation 

The patient asns adaiscd to aaoid salted foods and to omit ,all cooking and 
table salt He conunued his usual actnaty No other therapy is as gisen One 
month later the noctuna had disappeared and the blood pressure was 
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165/110 Three months later the blood pressure -was 168/90 and six months 
later 150/95 A )-ear later the blood pressure is 170/90 and the patient has 
nociuria approximately once per week- Tlic lunfj bases are clear the Incr not 
palpable. Tlie heart sire is diminished b) xray examination The electro- 
cardiogram and heart sounds are essentially unchanged The unne is free 
of protein 


CONCLUSION 

Good nutrition in protracted disease often makes the difference 
between reco\cr) or death Good mitntion in protracted disease is 
dilBcult to achieve because of anorevia and the present inadcquaacs of 
parenteral nutrition Much can be accomplished through catering to 
individual tastes, the use of supplementary feedings nutntional con 
centrates and tube feedings All of these require good and suffiaent 
dietary help wluch unfortunaicK few hospitals arc in the position lo 
provide. The adequacy of nutritional therapy v^hether the patient is 
treated m the hospital or in the home vnll be determined by the 
interest and supervision which the physician gives Parenteral feeding 
IS limited by an inability to provide suffiaent caloncs and adequate 
electrolytes if it is needed over any length of time 
Good nutntion in proiricted disease occisionalh involves restriction 
of certain nutnents as well as supplementation The encouraging elm 
leal results of sodium restriction in the treatment of impending cardiac 
decompensation emphasize the comribmion of nuiniional manage* 
ment to the customary therapeutic plan 
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INVESTIGATION AND TREATMENT OF INFERTILini 
John Rock M D F-A CS • 

Here bnefly are listed and discussed the commonest knoiv n causes 
o[ fertility failure and suggestions arc made on liow to use easily 
available methods of identifying and relieving them Normal health 
of both mates is assumed The impediments arc grouped under those 
parts of the female reproductive tract where they elfcct disturbance as 
shown in Figure 151 


CAUSES OF INFERTIUTY 



From the Fcrinilv amt EiKtocrlne Cllnin Free Ilroptut for IVomm flr^lllnc 
^lunri)UtclU and ihc ncpatimcnl of C%ncfoloj^ llatvarU ^!ct^lal School 
•ainlcal rrofcitfn- of C)ncco\opj Ilan-anl Moheal School \ hhlnt? 

•nd Dlrtxtor of Fcnilliy iml Kmloainc Qlnta Tree no5p}ia! for mnm Rnwllfnr 
Vfatuchusctis 


1171 


UTZ 


JOHN ROCk 


little, but if a proper glass form cannot be inserted iMthout much 
pain, coitus may be adjudged incomplete Psychogenic resistance as 
well as male ineptitude oi ovcrkindliness must be kept in mind Vag 
inal septa must also be sought for 
Significance —Although pregnanq- may occur uhen good semen is 
placed at the introitus, one must suppose in the presence of infertility, 
that the necessary strand of perfect mucus does not extend from the 
cennx through tlie normal tagina, for only in that lane could sjicrm 
progress TPlien access to the cenix is prc\cnted by an inadequate 
introitus, failure of insemination is very likely 
Inflammation — Technic — ^^Vhen, in cases of no intromission, the 
\agina is not merely psychogenically hypcrscnsitne or anatomically 
deranged, inspection of the wall may reieal hj-pcremia, and a smear 
of the vaginal contents pus or trichomonas, or both iMonilia albicans 
may be demonsti-ated by culture of tlie contents in Sabaraud’s medium 
Significance — ^Vaginitis is but rarely a long-term cause of coital 
failure, and likewise it does not often pre\cnt cervical insemination if 
intromission can be achieved Seminal fluid protects the sperm until 
they migrate into cervical mucus 

Dyspareunia — Technic — ^Attention to the patient’s story supple 
mented by digital and instrumental investigation of the vagina mani 
fests this condition 

Significance — ^It may be due to obstruction or inflammation or be 
purely psychogenic, the cause becoming apparent by careful history' 
and examination 


TRtATMENX 

If anatomic obstruction cannot be ot'ercome by dilatation with glass 
vaginal forms of gradually increasing sire inserted two or three times 
daily by the patient herself, or if instruction of the too considerate or 
inefficient husband is futile, recouise must be had to careful plastic 
surgery' 

Bacterial vaginitis can be rehcv'cd by semidiurnal 2 quart douches 
mth 0 5 per cent boric acid or sodium perborate solution, or by sup- 
positones (I-Vinthrop) containing 200,000 units of penicillin inserted 
twice daily for about one week The trichomonas is susceptible to 
Devegan tablets (Whnthrop) inserted morning and night following a 
douche of 0 5 per cent sodium perborate solution Floraqmn tablets 
(Searle) may also be effective The treatment should be continued 
tliroughout one menstrual cycle and for the first ten days of each three 
following q'cles even in the absence of symptoms If the infection per 
sists after such treatment, careful searcli for the parasite should be made 
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in the husband s prostatic fluid semen and urinary sediment For fun 
HUS infection the vagina should Erst be painted on alternate days for 
one week with a preparation consisting ot gentian violet 1 gm alcohol 
2 cc^ and water up to 20 cc If this fails suppositories of Propion-gel 
(Wyeth) ma> be hopefully inserted daily for one to two vsechs 
Psychogenic dyspareunia is usually but not always a real problem for 
the avowed psychiatrist, 

SOrEN, INSEinNATION 

The ejaculate must contain an adequate number of normal sperm 
from tbe seminiferous tubules in a normal substrate from the prostate 
and vesicles and must be placed at the right time in the menstrual 
cycle in contact witli favorable mucus c,\tcnding from tlic cervical 
canal Defective sperm result from disfunction of germinal epitlielium 
or from intnnsic chromosomal defiaencies Increased intrascrotal 
temjicrature decreases spermatogenesis Sucli a tcmjrcraturc change may 
be occasioned by clothing woolen suspensories jock straps and the 
like. It has been suggested but not proved that vancosiiics too may 
increase temperature Insuffiaency of sficrm may also be due to di’sjicr 
magtoenesis and possibly also to inflammation or stnictural defect in 
the ducts or accessory secretory glands Semen produced too soon after 
a previous ejaculation may also be deficient in number and quality of 
sperm 

The number morphology staining qualities and to a slight extent 
the behavior of spermatozoa may be observed and appraised by ap- 
propnate methods* So little is known of the essential biocliemical and 
biophysical projrerties of the seminal fluid however tliat study of 
this medium has not yet entered the clinical field Even the work on 
hyahironidasc and on the metabolic functions of spermatozaa and 
their demands on and utilization of tlicir substrate is still in the 
rcscarcli stage. 

The most direct and simplest test of tlic husband s functioning is 
by jXMtcoital examination of Ins wife Normal cndocervical muais 
vanes during the mcnstnial cycle Just before at and just after ovaila 
lion (rarely at other times) it is plentiful of low vascosity and contains 
almost no cellular elements Between menstruation and the ovailation 
phase and again when this has passed the mucus is relatively viscous, 
less plentiful even scant and is laden with vanable numbers of 
epithelial and white cells and the granular debris of qaolysis. 

Insemination — Postcoital ExAvtivATioN — Technic — After coitus 
as near ovailation time as can be determined (see ovailation below) 
the exjxised cervax Is wijied clean with cotton a drop of cndocervical 
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content IS removed by long-handled forceps, placed on a flat glass 
slide, co\ ered tvitfi a coverslip, and promptly examined at a magmfica 
tion of about 200 

Significance — Favorable cersacal muais about sixteen hours after 
coitus (intercourse during the night before oflicc examination in the 
afternoon) should contain 50 or more highly motile sperm per high 
power field This means that the male has delivered an adequate 
number of viable sperm in the right place E\en as few as 10 barely 
progiessne oi merely active sperm in most high power fields of opti- 
mal muais may indicate cfTcanc insemination A negative test at 
times other than the ferule phase is not conclusne On the other hand, 
nhen masses of inert or barely motile sperm are found in xascous 
cellular mucus diaracteristic of the infertile periods in the cycle, it is 
probable that the male is normal ivithin the frame of our present 
knotvledge 

If less than 10 normal progressne sperm are found per high power 
field tlie test must be repeated, preferably nearer the time of coitus 
and closer to optimal omlation time Three such negative tests during 
the fertile phase indicate abnormal endocenical secretions that pre- 
vent penetration by normal sperm, or abnormal sperm, ineffective 
placement of the ejaailate, or a combination of these Differential in- 
terpretation demands, first, examination of semen This is also indi- 
cated if more than 30 per cent of e\en large numbers of sperm per high 
power field are seen to be morphologically defective 

Semen — Examination of IsoLATto Ejaculate (\^aginal contents 
after coitus ha\e no laluc for accurate diagnosis) — Technic — ^Thc 
ejaailatc, after that period of continence usual for the mating under 
examination, should be collected in a clean glass receptacle This 
should be kept tightly coicred at room temperature and the contents 
examined soon after an initial delay of about thirty minutes that per- 
mits liquefaction of the substrate and actn-ation and dispersal of the 
sperm If more than six hours must elapse befoie the examination, it 
may be refiigcratcd at the expense of motility so tliat sperm mor 
pholog)' ^\lll not be affected 

The ^olumc, opacit) and ^^scoslty of the specimen are first noted 

A. hanging drop preparation is examined, and the incidence and 
degree of motilit) are estimated, as well as the tendency of the sperm to 
line up in a "phalanx" at the edge of the drop 

The sperm concentration per cubic cenumeter is computed as in a 
white blood count except that tap rvater is used as a diluent Finally, 
a drop IS smeared thinly aaoss a glass slide, allowed to dry', tlicn 
stained for examination of morphology 
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Significance — ^The normal \'alucs given bclon may be reduced if 
the interval since previous ejaculation is less than tno days. Tlie semen 
IS normally opalescent, translucent but noi transparent Midelj van 
able in viscosity and not less than approNimatclv 2 cc. in amount. In 
the fresh product 80 per cent of the sperm should be progressuelj 
motile and tliere should be 70 to 100 million of them per cubic centi 
meter In the stained smear at least 60 per cent of the sjierm should 
appear morphologically normal The presence of an abundance of 
vshite blood cells indicates chronic prostatitis seminal vesiculius or 
urethritis but does not necessarily indicate inadequate sperm Hoiv 
ever many cells or increased vascositv may impede the migration of 
normal sperm from their oira substrate to that of tlie endoccmcal 
canal A sjierm count of 20 to lO million jier cc is generally assoaated 
witli many nonmotile and pathologic forms Tins indicates impaired 
sjiermatogcnesis and loiscrcd fecundity 
Wien study of the hanging drop or count of sperm reveals semen 
that docs not meet die above standards another ejaculate should be 
obtained after a longer interval of continence than that common in 
the coital habit of the mates The optimal time vanes vMiIi die age of 
the male and several odicr faaors but is roughly from tvio to ten days 
If ivio such ejaculates indicate inadequate spermatogenesis detailed 
examination of the male is indicated 
Examination of the Male * — Cemtai ia — Peiiu — ^This mav lie veil 
developed or give evadcnce of by jiogcnitalism HyTiogcninlism usually 
IS associated vvidi pituitary disorders. Minor degrees of hypospadias 
are unimportant but the urethra may oficn in the jxu-ineum and pre- 
vent normal placement of semen 

Testes — Both testes should be located within the scrotum Absent or 
Jiartially descended testes have imjierfcct sjiermatogcnesis. The nor 
mal testes arc 4 to 5 cm in greatest diameter They arc firm and 
slightly elastic. Small testes or those vvith soft consistency often have 
impairetl spermatogenesis The testes may lie atrophied to small nub- 
bins which contain normal interstitial cells but imperfect ttihiiles 
Hard areas within the substance of the testis or syTnmctrical firm cn 
largcmcnts may represent malignant change and imperfect function 
Soft fluctuant swellings which transmit light arc eitliCT hydroceles or 
sjiennatoccles and arc unimportant in fcTtility 

TEsncuuvR Diopsv —Technic.— local anaesthesia is emplovad The 
testis IS cxfHiscd throiigli a 1 cm incision in the scrotum The tiintca 
albuginea is cxjxised and nicked ra^tiaiding testicular tubules are 

• ThU iccilon li ctmtilbutcd by Dr Flclchcr It Cotby Awsxijic In Ccnltourilurv 
^lurgciy Harvaid Mediral School 
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snipped ofT with sharp scissors and put in prescrvatnc The nick in the 
tunica albuginea is closed with one silk or cotton stiicli and the skin 
IS closed The specimen is c\aniine*d b) a pathologist familiar with 
normal and abnonn.il spermatogenesis 

Significance — ^/Vbsent spermatogenesis with atrophied tubules makes 
tlicrapy hopeless Defcctne speimatogcnesis ma) be temporar) or 
permanent If seierc the condition is probably irremediable The 
clinician should be guided b^ the pathologist s icpoit 

Epididymes — he nonnal epididymis is felt as a soft structure 
closely applied to the posterolateral surface of the testis Rarely the 
cpididyanis is absent It may be widely separated from the testis and 
this abnonnality may have significance It probably is one of dcfectuc 
dcselopment and mas be associated with los\ fcrtilits 'Wide separa- 
tion of testis and epididymis often ocans in torsion of tlie spermatic 
cord Neoplasms of the epididymis arc rare and likely to be c\cccd- 
ingly malignant Most aicas of thickening of the cpididymcs are due 
to chronic inflammation 

Vasa Dcfcrtnlin — The sas dcfciens is a haid, smooth, cordlike 
stnicturc easily identified fiom other stiuctuics within the spcianatic 
cord Nonnally it rolls beneath the fingers and can be followed fiom 
the lower pole of the epididymis to the base of the scrotum Occasion- 
ally the sas deferens ends abniptly just aboee the uppci pole of the 
testis Rarely it may be absent Occasionally it is represented by a 
tiny fibrous coid w itliout a lumen Although speimatogcnesis is normal, 
aroospcrmia results fioin such almoiinalitics of dcselopment Thicken 
ing of the sas deferens suggests old inliaminatory change If the thick- 
ening is beaded in character, tuberculosis is piobablc 

siCNiFiCANcr — Gross anatomic abnonnalitics of the vas deferens are 
often congenital and pemiancnt Innamniaiory changes if not sc\cre 
nia\ be treated successfully 

Prostate and Srmntal J csicks — ^Thc nonnal prostate on rectal e\- 
amination is a finn, mosabic gl ind of unifoiin consistency Its apc\. 
lies agiinst the triangular ligament and us base blends with the blad- 
der lletween the two latcinl lobes a distinct funow is felt Areas of 
increased consistency in the gland in patients below fifty usually arc 
due to chronic inflammatoi-y change The infected pi estate may ha\e 
a soft boggy consistencs but often the gland feels nonnal c\en in the 
presence of sc\crc infection 

The seminal scstclcs he abosc the prostate closely applied against 
the postenor avail of the bladder and extend laterally tow'ard the 
pchic wall Nonnal seminal \csiclcs usualh cannot be felt When 
distcndetl with staction they art baich appreciated as soft sw’cllings 
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above the prostate Seminal \csidcs which arc ctsiIv fell is firm cord 
like structures arc tliickened by chronic innammation 
Secretion expressed from the prostate and seminal vesicles normally 
IS thin vTsad and milky Normal sccrciion coniains leathm bodies 
corpora amylaccac and none or few leukocytes The presence of over 10 
leukocytes per high power field generally is considered evidence of 
infection Secretion from the vesicles often is mucoid Wlien the mu 
cus 13 mixed wiUi pus infection is present Bloodv or nistv cjaaih 
tions mean chronic seminal vcsiailitis Vbnonml cellular elements 
and crystalline bodies in the secretion arc evidence of infection 

SIGNIFICANCE. — ^Tlic importance of infection of the pro'JtTic and 
seminal vesicles in rchiion to nnlc feriilitv is difiiailt to determine 
Many indivaduals wnih evidence of severe intcction hive no impTir 
ment of fcrtilitv In otliers the elimination of minor degrees of in 


fcction has appeared to improve fcniluy Rceartllrsv of the fcnihiv 
problem mfccuon is a disease vvhich requires treatment 
Urological Enamination — ^Sjierm nozoa must u ivcl Irom the testis 
through the external urinary canal Ohstninion to tlic frt passage oi 
temcn may ocair anyashcrc along tins devious course I lie atiual 

point of obstruction may Ik. diffiailt to discover but adecjuaii i imiiu 

lion sometimes reveals the cause Olisiruriion probablv okui'v mn t 
frequently within die lumen of the vas deferens near tlie testis or u 
the termination of die cjaailatory ducts m the prosiaiic urctlrra 
Obstructions near the testis arc due to inllainnntorv (kcIumou il 
the lumen of the vas deferens or to faulty development These lesions 
are demonstrated best by opcniivc cNposurc of die testes and cords 
and careful dissection If norma! spcnuaiogrncsis is dcmonstraicti I)\ 
testicular biopsy and there is no obstruction proximal to the epuhdy 
mis anastomosis of the vas deferens and cpididvanis is reasonable 
EriDiDVMov ASOSTOviv — A 7 oos])crmia witli nonnal spcrmaiogencbis 
demonstrated by icsiiailar biopsy represents the ludirrthon 

Tec/j«ic — ^Testis and cpididvmis are exposed duough innsion m 
lateral scrotal wall The vas deferens is isolated from the cord The 


vas IS examined for innaninnlory diickcuing or areas of consinrtiun 
The nonnal vas is opened near the cpididvniis by a small longitudma! 
inasion exposing tlic lumen A blunt needle is inscrtctl in the pro\i 
mal lumen and salt soUuion is injeeted If the solution flows casih 
Tio ohstniction is present Colored solutions may he canployctl and rt 
covered from the bladder by caihcur to prove the patenev of (best 
duns. Tlic epididymis is opened at the tijipcr pole and anasiomostd 
'nth the o|)enctl vas deferens using aricrnl sutures Bilateral operation 
IS desirable ^Vounds are closet! without drainage 
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Rcsulls — These arc difficult to assess but operation is the only hope 
in cases of azoospermia With proper indications and modern surgical 
technic this operation pro\idcs hope for oihenvise hopeless sterling 
jiroblems 

OnsTRumoNS within thl prostatic urkthra in azoospermia soinc- 
umes arc \asible by e\amination with the panendoscope Cysts, tumors 
or enlargements of the lerumontanum are easil) seen and treated 
Chronic inflammator}' changes of the prostntic urethra and \csical out- 
let may narrow or occlude the ejaculatory' ducts The patenq of the 
ejaailatory ducts can be tested by catheterization and the scsicles 
Msuahzcd by seminal scsiculograms 

Significance — Benign lesions, cysts, or papillomas are easily cured 
and fertility may be restored Inflammatory' lesions may be improved 
by appropiiate tlicrapy including the elimination of infection by anti- 
biotics and dilatation of the ejaailatory ducts • 

T reatmfnt 

A period of continence of about ten days before osulation time may 
be helpful For dysfunction of germinal tissue dietary’ and liygienic 
measures are indicated Attention should be gnen to clothing and to 
extensive varicosities Adjunctnc Mtamins are to be considered A few' 
students belies e tobacco to be harmful to some men Prolonged con- 
unence is probably of no asail It is barely possible that androgens, 
sucli as methyl testosterone in doses of about 20 mg ingested or taken 
sublingually daily, or of similar amounts of testosterone propionate 
gnen intramuscularly three times a week may be of some benefit after 
SIX months of treatment Larger doses may suppress spermatogenesis 
The s'aluc of the pituitary and cliorionic gonadotropins is still only 
conjectural They may be tried for six months Those suggested are 
die pituitary’ extracts such as Gonadoplnsin (Searlc) given intra- 
musailarly m doses of 100 to 500 units three times weekly, or the serum 
gonadotropins sucli as Gonadin (Cutter) and Gonadogen (Upjohn) 
in doses of 100 units intramusailarly Uiree times w'cekly Chonon 
hormone sucli as Korotiin (IPinthrop) in doses of 500 units three 
times weekly also may be gnen intramusailarly 

For inflammation of the prostate or vesicles, massage and the anti- 
bioucs may help For imal or cpididymal obstruction competent sur- 
ery IS the onh recourse and can be expected to be of value in about 
10 per cent of the cases For penile deformity, surgerv is to be con- 
sidered, but if coitus IS satisfactory, not until after artifiaal placement 
of the cjaailatc at the cxtcrml os at ovulation time during at least 

— ends Dr Colin s untcfiilU acknoulwlpol contnhuiion 
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SIX qfclcs has failed (It should be mcnuoncd that artifiaal insemina 
tion tvith the husband s normal ejaculate in cases of full intromission 
IS not helpful ) When impotence presents cjaculauon in the s-apna 
psychotherapj is usually in order Only rarely is the semen adequate 
for fertilization ashen failure of erection is due solely to hormone 
defiaenc) In these rare cases exogenous androgens may sulHce. Intm 
muscular injections of 25 mg of testosterone propionate daily for one 
month and then thnee to tasice aveeUy enteral or sublingual daily 
doses of at least 20 mgm of methyl testosterone or the implantation 
once every three months of 2 to 3 testosterone pellets (Sobering) eacli 
contaimng 75 mg can be expected to reestablish potency in the ab- 
sence of psychogenic fault 


CERvrv mxni 

Diagnostic Tests 

Inflammation — Technic — This is the same as for the jmstcoital c\ 
aminaiion 

Significance — When cervical mucus at oaailation time contains jiiis 
there is endoccnaatls and possibly endometntis Of minor degree 
this may not be significant but must not be underestimated The 
presence of many leukocytes at times other than that of oaailation may 
be physiologic. 

Secretion (insufficient or excessive) — Tcchnic — Sec postcoital c\ 
amination 

Significance — hfiiais may be too scant or too profuse at oaailation 
time. The former is rare WHicn a pinpoint os preaems entrance of 
standard smooth forceps the floaa of secretion may oiler too small 
an area of contact aaath semen for enough sperm to escapt from it 
before lethal vaginal secretions destroy them If the os is found aaide 
open and great gobs of clear muais bathe the aahole portio the e.\pansc 
aanilablc to sperm may permit aaasteful avandcring of too many of 
them that otheraaise aaoiild perforce enter the canal 

Inaccessibility — Technic — ^Tlic distance betaacen symphaais and 
ccnix IS estimated in centimeters by digital examination Repeated 
postcoital examinauon may be confirmatory 

Significance — When the ccraix lies less than 4 cm from the posterior 
border of the syanphyiis and insemination is imperfect maladaptation 
of penis to ccraax may be present 

Tri ATSILNT 

For enilocenncitis superfiaal catttniration and topical medication 
arc a'aluclcsi Tlic sulfa compounds and pcmcillin giacn at least dur 
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mg the first ten da\s of sc\cral succcsst\e cycles m doses adequate for 
other infections may be of gicat \aliic If the cervicitis is marked, care- 
ful and consciaatne coni/aiion of the evtenial one half of the ceivical 
canal, supplemented by treatment with antibiotics, is in order Re 
mo\al of too much cndoccr\ical tissue results in a cer\i\ comparatnely 
dry, and sperm cannot jump Similarly, if the glands produce a gicat 
ckccss of esen normal muais this may be diminished by proper conua- 
tion 

To evoke tnci cased secjctioa is diffiailt Estrogen may help, but if 
gnen in daily doses exceeding 0 2a mg of dicthylstilbcstcrol, or 
0 025 mg of ethinyl estradiol, suppression of OMilation may result 
It IS conccnable that the old fashioned opcrition of posterior discis 
Sion of the poitio might help in this condition, if icpcated dilation 
of the cvteinal os following scseral menstrual cy'clcs fails 

Inaccessibility — \Vhcn the cenix lies just supciior to the symphysis 
and IS by jiasscd by the phallus, antciior orthoposition of the fundus 
null resultant backward placement of the ccrsix may be possible If 
this cannot be accomplished manually and maintained by a pessary, 
competent surgical intcncntion should be icluciantly considered and 
indulged in only after all other factors of fertility arc eliminated as 
possible causes and modification of coital technic pro\es unavailing 
Intromission of only the glans with intracrural coitus may be ac- 
complished if, after insertion of the penis, the husband’s thighs are 
placed lateral to the wife’s This, with delay of withdraw’al, should 
first be given repeated trials during succcssne oAoilation phases and 
checked by postcoital examination 

UTCRINL rU^DUS 

Diacxostic Tests 

Endometrial Dysfunction — Technic — If catamenia ocairs at fairly 
constant inters als, and especially if infrequent, recurrent flosv is 
similar in duration, qualits and amount, it is \ciy likely that full 
progestational changes in the cndoniciiium arc pioduccd during most 
cycles Study of basal temjieraturc chans (sec below) mav be used to 
supplement such consideration Cytologic morphology and staining 
qualities can be interpreted b\ those competent, in the material ob- 
tained during the last week of the cede In biopss (I-ig 152) ,♦ or by 
nirettage- The scry slight danger of abortion if biopsy is performed 
after the sesenth postonilatorv day and before the first dav of menstrua- 
tion must be kept in mind (Timing of o\ailation is discussed below') 

• t am indebicrf to Dr Somers II Stuips, non of the Masmchuscits GcncraJ 
Hospital Boston for all photographs 
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liiops) specimens tfc easily obtained in the iinamesthcti/ed patient b) 
dexterous insertion of a s|)ccial airct of small caliber Wide negatnc 
pressure is cstTblishcd m the cannula by the attached springe tlie 
fundal portion high up on tlic anterior or posterior t\all is rapidl) 
strobed Tlic tissue should be proniptl) fixed in Bouin s solution 
Stgntficatjce — ^\Vhen, in tlie sections stained ssith hematoxylin and 
eosin glandular and stromal cells arc seen to be characteristic of an) 
day in the postovulaiory c)dc and subsct]ucnt flow occurs after an 
inicrtail nhich added to that postotailator) diagnostic da) approxi 
mates fourteen days, one ma) fairl) assume tliat tlic corpus lutcum 
has functlonc'd normall) at least during the c)clc of the test Similaru) 



Flj; 152 — F-qulpmcni for endometrial *pendi>m I)OUle of Ilouln* *oUi 

tlon iCTuculum »>alnpc to appl> cuclion tticiion aircL Obtainable ilinmgh Thomas 
\\ Reed Conipan) Rosion Mas^ 


of menstnial periotls strong!) suggests similar luteal functions during 
other c)clc3 If the intcr\*ai bctssccn the posiosaihtory diagnostic da) 
and the da) of flon is less ilinn nvthc on repeated liiopstcs or the 
tissue 15 morphological!) al)pical one ma) suspect incomplete luteal 
function (Once the tissue has passed tin, prohfcratisc phase almost 
never will the sum surpass fourteen, anti m those rare rases, not more 
iliau sixteen ) 

llic stainctl tissue can tell us onl) whether or not and approxinnirh 
how long mid how well the cor^nis lutcum functions. We can but 
nsMimc that normal actnii) of this gland signinc*s normal ovulation 
Nor docs the sjiccinitii b) usual lahoratorv ircatintiil nlicit normal 
hiuochemical runciinn of secretory cndoniLinuin Stud) of tins is )ci 
an urgent rt*4carch problem 
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If die endometrium is found to be still in the proliferatnc phase, 
and flow occurs within ten da\s, a failure of ovulation may be assumed 
in Uiat c)'clc Study of temperature charts tvith perhaps repeated biopsj 
IS indicated 

Inflammauon — Tcchnic — Postcoital cvtimination of cenical mu- 
cus together with biops) or airettage of the endometrium are of use 
here 

Significance — If pus is found in o\’ulation mucus, nonspecific cn 
domctritis ma) be present, though usually endoceraacitis is the source 
of the Icukoq'tes 'White cells in the endometrium are physiologic, but 
a generah/ed leukoq’tic infiltration of significance can easil) be recog 
ni7cd by the well trained pathologist One must be constantly on watch 
for the cliaracteristic lesions of tuberculosis Hereabouts this is found 
in about 0 6 per cent of cases ‘ 

Congenital and Deaelopmental Abnormalities — Technic — ^Biman 
ual palpation, transcen'ical exploration by means of die uterine sound, 
and uteiography are at our disposal In doubtful cases it is well to use 
all three mediods 

Significance — ^To bimanual palpation die fundus feels much smaller 
than It is actually If it feels less than 3 cm w'ldc it is probalily 
hypoplastic to a significant degree, regardless of menstnial perfonn- 
ance In such cases of true underdcielopment the isdimiis, that part 
between the enlarged upper portion and the portio, is usually found 
to be disproportionally long, as of the order of 2 to 3 an IVhy such 
jinenilism is an impediment is not cle.ar, for good eggs, properly 
fertilised, often safely find dieir way into maternal blood sinuses 
whereter they happen to embed Can it be that in these hypoplastic 
utcii transport of the blastula through the uterine portion of the tube 
IS imjicrfect, or that sucli degrees of hypoplasia arc associated wnth 
dcfcctuc tubes as welP Nor arc w'e sure that myometrial activity has 
nothing to do with migration of sperm, howescr unlikely tins may be 

The bicornatc as w^ell as the didelphic uterus is more certainly 
identified by sound and uterogram As in the hypoplastic \ariety preg- 
nancies sometimes occur and ma) be normal, but miscarriages and 
monstrosities arc inoic numerous than they are when the fundus is 
normal It is conccnablc that the \ascular equipment of these deformed 
uteri IS unable to reacli adequate degrees of expansion Attention 
should again be directed to our ignorance of wdiether or not myometrial 
actiMt) contributes to the prompt delner)’ of sperm to the tubes It 
has been shown in guinea pigs tliat aged sperm may inaugurate un 
productiNC growth of o\-a 
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Rctronexion ot the fundus, too may be discovered by palpation 
and sounding It maj be a factor of infertility if it causes passive con- 
gestion or by traction on the tubes and tubo-ovarian ligaments (which 
15 not exerted in most cases) causes interference witli nonrnl tubo- 
ovarian function 

Fibroids are commonly encountered Though very often they do 
not impede feruliration they may hinder by their sue or position 
the movement of sperm or blastula or may prevent normal nidation 
and adequate placental development 

Treatment 

Secretory disfunction is probably due to defective luteal activity yet 
with our limited knowledge of the functional endometrium it is 
usually a doubtful diagnosis at best. If it is suspected repeated biop- 
sies should be competently studied When this diagnosis is wrrranted 
recourse may be had at present to progesterone m doses of at least 
10 mg on alternate days dunng the postovulatory phase of the cycle 
of exposure and continuing until pregnancy is diagnosed Tlie chorion 
hormones (such as korotnn Winihrop) may be used also with or 
without progesterone during the same period in doses of the order of 
5000 units on alternate days This stimulates the corpus luteum 
Eventually the pituitary gonadotropins may become helpful 

For endometritis other tlian that whicli is tuberculous antibiotics 
often without curettage should be tried throughout several consecu 
tive cycles Tuberodosis formerly indicated hysterectomy and bilateral 
salpingectomy Streptomyan may make such radical treatment un 
necessary 

Constitutional hypoplasia of the uterus reflects a disorder of pubertv 
and early adolescence and is exceedingly resistant to available therapy 
Treatment is still highly cxpcnmental Tlicoretically cllectivc doses 
ot estrogens usually will inhibit ovailation They may be tned for a 
few niondis in doses such as 2 X 005 mg of cthinyl-estradiol (Estinyl 
Schenng) or 5 mg of dicthylstilbcsicrol watli the juvlifiable cxjiecta 
tion that ovulation if stopped will be resumed with cessation of treat 
incnt. If tolerated the chonon hormone (Korotrin Winlhro])) may 
be injected in doses of 1500 units, two to tlirce times weekly while 
treatment witli estrogen is pursued The experimental nature of this 
therapy must lie kept in mind and menstrual disorders expeaed 

Anatomic deformities vvhether developmental or acquirtd are to 
be vaewed only with suspicion while all other factors of fertility are 
explored Lspcaally when the uterus is partially or completely Uiipli 
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cated, and when fibroids arc not more than 5 cm in diameter, and 
i\hen retro\crsion is not associated with passu c congestion or iviih 
prolapsed ovaries, one may hesitantly consider and not eagerly resort 
to surgery 

FALLOPIAN TLBCS 

Ignorance doubtless clouds our insight into the complete function of 
the fallopian tube Perhaps its fluid normall) offers moie to the owiin 
and spenn Uian a protective medium The biochcmicals in solutions 
may be of Aaluc to botli gametes and to their conjugated yygote IVe 
knots not die nature of these substances or of the method of their 
utilization At the moment the most we expect of die tube is that it 
tsill collect the o\aim and transport it to the uteius, prosiding a fluid 
mtdiuin in an unobstiuctcd channel through is Inch, also, sperm nnj 
travel For these purposes there must be patency and a lining ttiat 
secretes fluid and, by means of cilia (aided doubtless b} myosalpingial 
pciistalsis) , coincssthis, ssith some peritoneal oi follicular fluid, into 
the uterus This cinicnt too, must be sufricicmly foiccful and so possci- 
full) applied that it isill litcrallj suck the osaim into the tubal ostium 
preferably from the surface of the ovniy and, failing that, then from the 
peritoneal fluid into is Inch the egg had escaped Normally, muscle 
fibcis in the tubo-o\aiian ligament, the mcsosalpjnv and uell de- 
\ eloped fimbria bring about the application of this fan shaped flaring 
cud of the tube to the o\arj so as to form a airtiial o\isac Mal- 
fonuation of the fimbria, adhesions among them, or betueen them 
and adjacent structures, may effectively interfere tvith this mech- 
anism 


Diagnostic Tests 

Tubal Compctenc) — Lnsutfiation — Tcchnic — By means of such 
a cannula as is depicted in Figure 153 * and a source of carbon dioxide 
as shown in Figure 154, gas may be injected into the fundus under 
controlled pressure This should neser exceed 200 mm of mercury, 
usuall) nothing is gained by using a pressure higher than 180 mm 
The examination is best performed two or three da}'s after all men 
stnial flow Ins ceased or early in the last week before menstruation 
Of course it must neser be made when there is a possibility that the 
sasailar svstem of the endometrium is disrupted The presence of 
adnexal inflammation also contraindicates the test During and im- 
mediate!) after osailation s\nchronous bilateral tubal contractions 
ma) gi\c a falsel) negatue result The rubber acorn is fixed at a 
distance from the end of the cannula such as will permit the terminal 
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— THiuijnumi lot upjrf\ t! ijit »n «U vHf uiil mill c u»l u:; 
lun to irOitrc prr^^nif bulb to <otttin) |)ic^»uic irum meter lo rrjp trr ptn itrr 
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openings in this tube to pass the internal os while the tip of the acorn 
IS fitted into tlie external os The cannula is attached to the rubber 
tube and flushed out t\ith gas, and then, gently, the end is passed 
tlirough the cer\'ical canal Occasionally it is necessarj' to grasp the 
cerMx with the tenaculum cither to facilitate placement of the cannula 
or to press tlic acorn tightly into tlie external os to prevent leakage of 
gas While the pressure is raised very slm\ly, the manometer is closclj 
watclied, and pressure need not be eleiated abo\e tlie point at whicli 
gas escapes from the uterus If the gas fails to pass at 180 mm , the pres 
sure should be released and the process repeated two or three times 
Pressure should ne\er be applied violently When during one c)’cle gas 
fails to pass, the test should be repeated during one or two subsequent 
c)clcs It IS rarely necessary to use more than two bulbsful of gas If 
one tube is patent the carbon dioxide escapes into the pelvis and from 
there, uhen tlic patient sits up, it nses to the diaphragm where imta 
tion causes, in one or tlie other shoulder, a mild discomfort for per- 
haps ten minutes In the absence of pelvic adhesions this occurs 
promptly Air is undesirable as a test substance, for the slowness of its 
absorption may cause a prolonged sense of substernal pressure or pain 
in the shoulders 

Significance — ^^Vhen gas escapes from the uterus without increased 
pelvic pain it means merely tliat at least one tube is patent The other 
one ma) be Pain in the shoulder is confirmatory but not an essential 
proof If gas apparently escapes at a pressure above HO mm of mercur)' 
but there is pain in the pchis, resistance in peritubal adhesions or 
c\en dilatation of a “clubbed” tube must be suspected When the 
manometer needle remains at any point during sustained but not in- 
creased squeezing of tlie bulb, it must mean that gas is not passing out 
of either tube This may indicate that both oviducts are obstnteted 
They ma) be merely in synchronous contraction Repeated negatnc 
tests strongly indicate closure A positnc test does not mean that the 
tubes function normally, but mcrcl) that one or the other tube is 
patent 

SAU’ixroGRAPin (Tig 155) — Technic — This is the same as for 
insufflation, using a sjTinge containing a roentgen-opaque medium in- 
stead of a source of carbon dioxide \t the same electnc times in the 
cycle, not more than 10 cc of a solution of contrast medium such as 
Diodrast (IVinthrop) or lodochloral (Searle) is gentlv injected under 
a pressure, again not exceeding 200 mm of mcrairy and, as the ap- 
paratus IS held in place, an x-ray film is obtained When the liquid 
cannot be injected %\ith the limited pressure stated and severe pelvic 
pain IS cxpenenced while the plunger of the syringe is pressed, one 
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should suspect obstruction Many roentgenologists find helpful snenl 
films taken during the injection 

Signtficance — Dclineauon of the tubes indicates patency of the canal 
Spill of the medium into the pehns sho%\s that one or both tubes are 
open at both ends Limitation of the shadow suUun the uterotubal sys- 
tem usuall) indicates obstruction Again one should remember that 
patency does not necessarily mean integrity of funcuon 



Flp. 155 — Equipment for uicratalpIngograph> fpeculum Jarcho nnnula «uppl\ 
of ct)nira»i medium »)rinKC icnamliim 

CuLDOscopY (Fig 15G) — Technu — Dr Albert Decker of Nc^\ ^ork 
has hclpfull) modified the instruments of pcntoncoscop) so as to per 
nut cas) Y isuiliration of part of ilie uterus and of ilie tulics and os-ancs 
Wuh die patient in knec-dictt position the bowel and bladder ha\nnj, 
been prcYaously emptied tlie siilcttc and sheath arc introduced into 
the cul-de-sac b) fornng an opening through the posterior Y-agiml 
YoU m the midlinc *1 or 5 cm posterior to the rcflcMon of the jwrtio 
Maintenance of the kncc-rhest position wnili proper thigh and 
sliouldcr supjwrt as well as die procedure itself mi) be uncomfort 
able for the patient Fifteen minutes licforc exammaiion 1 cc of 
demcrol h)xlroclilondc (Steams) or I'J gram of morphine mn) Ics^n 
general discomfort Some use infiltration of the posterior s-agmal w’all 
w iih a 05 per cent solution of novocain to dull local scnsitival) hut dus 
ma) separate pcnioncum from vaginal epithelium and impede piinc 
tnre of the former b) the slicathctl plunger Inscnsilidii^ is not essential 
hut noYs I find anesthesia with intravcnom jicntoihal wKlinm ( \hl>oti) 
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started after the pauent is m position \cr} satisfactory The special 
telescope is inserted tlirough the pioperly placed sheath As this is a 
suigicil procedure to be used only by qualified persons, details are 
omitted here Reference should be made to the discussions of Decker^ 
and Te Linde ■* 

Stgmftcance — ^Thc technic may ret cal impalpable tubal adhesions 
as s\cll as congenital defomiit) of die fimbria (Mucli infonnation re- 
garding the o\arics ina) also be obtained See bclou ) Care must be 
cvercised not to misinterpret plnsiologic cyclic diangcs in the appear- 
ance of the tube Pin pic enlargement esjiecially during the pre- and 



Tip nCi — 1 qiiipiiRiit for cu!(lo<cop\ ^pcailuni s\rmgc nntl nc«IIc for local 
aiicsilicsn if <lcsirc(I rcnini icmctilutn slunili «iili plunger, telescope (llic last 
'three mas he ohtimcd from American Csstoscopc Makers Inc., 1211 Lafnsette 
Asenuc \tu tork 59 N ^ ) 

postomlatorv phases ma) indicate salpingitis Bands of adhesions 
extending fioni the fimbnatctl end or the region of the ampulla to 
the o\ar) or otliei organs, oi to the pehic nails, may mean that 
the tubal ‘‘pick-up’ mechanism is faultr TJie technic is neu More 
details of significance nia) become apparent noth more extensue ex- 
perience 

Treatmfxt 

Min) clinicians belies c tint repeated insufflations clear the tubal 
lumen of postulated filnn adhesions or detritus Peilnps so Others 
base adriscd repeated flushing of the tubes nith the contrast medium 
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used for roentgenograph) I[ this v,crc of an) use I uould think la\'agc 
\sith 5 to 10 cc of normal salt solution or Ringer Lockes solution 
would he prcfcriblc Sucli irLTtmont is of problematical Nailuc and 
quite cxpcnmental It ma) not be without danger of inducing inflam 
matory adhesions Perhaps a little pciiialhn should be added to the 
liquid If such treatment is indulged in it should be used sufficient!) 
long before omlation as to pemut natural rcmo\'al of all traumatic 
blood from the o\aducis for such a\iU doubtless inhibit sperm pcnctra 
non of the oioim Nor must la\agc be done so soon after menstruation 
as to allow transplantation of aaablc endometrium to the peine 
peritoneum Furthermore the procedure is not wnlhout danger of 
peritoneal shock 

Salpingitis IS best combated b) antibiotics 

Adliexions with or waihout tubal closure respond onl) to surger) 
and tins of the most delicate kind Fine n)lon sutures arc probabl) 
the least imtaung Forms to keep open the established lumen at the 
os^anan end and at the opposite end m eases of rcscaion and im 
plantation arc desirable but the ideal kind has not been foiiml Re 
inos-ablc ones of glass metal or plastic arc being tried b) s-anous 
operators Perhaps absorbable human fibrin film (Cutter) of profM-r 
sha|x: and sire may prose helpful Several meticulous surgeons have 
emphasired the probable v-aluc of prompt postoperative antisepsis 
v\uh sulfa compounds and ]>cniciUm Possibl) disinfection of the 
ahmemar) canal b) ten da)*! prcopcraiivc ingestion of alxmt 12 gm 
dail) in dividctl doses of sulfaihalidiiic or sulfasiiMiIinc (l)oih Sliarpc 
and Dohmc) vsould l>c of v'aliic Of douhiful merit 1 ihinU is j>ost 
operative flushing of the utcnis and tubes b) gas or liquid home com 
petent surgeons disagree with me The danger of embolism must not 
be mininmcd and is prohibitive if curcitagc has been jicrfonned 

0\ \K\ 

Diacnostic Tests 

Ovailaiion — ^Tests for ovulation all jicrtam to function of the cor 
pus luteutn for with the exception of muiclscliim.r7 tint is of un 
known cause and therefore has no validiiv it is onl) when progesu rone 
cfTcart is delectable tint we nia) assume ovailatjon Fven sucli assump 
lion nnv be unwarraimd for ciitnip|KxI ovn arc not unknown in 
scvLral other speac^s For our purpose pnigcsitronc Ins these delectable 
cfTecis (a) it increases waiiini;, icmperaiurcs (^i) ti causes rlur 
aricnstic qaologir changes in the pnilifcraicd cnd»micirium uul 
(c) it makes tin. mcnsinnl How similar in mans surccwsuc cvclcs ami 
UMul!) makes iKnmhc the onset of flow 
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"Waking Temperatures"'^ “ Tcchntc — So-called “basal body tem- 
peratures" or "waking temperatures” may be determined preferably 
by vagina or rectum as soon as the pauent awakes and desirably at 
about the same time eacli day 'When progesterone becomes elfcctite the 
level of the temperature is higher than it was before 
Significance — ^When readings are charted against days in the cycle, 
the low point from which the temperature rises to sta) is probably 
indicatne of the approMinate time of ovulation If the completed curve 
bctiveen the onsets of two periods of flow' is not diphasic one may as 
sumc that no corpus luttum has been fonned and therefore that 
ovulation has failed The temperature may rise abruptly from the 
low point or do so giaduall) day by day Pregnancies ha\e occurred 
during c)’cles in which either graph was recorded 

Endometrial Biops\ — Technic and Significance — Both ha\c been 
discussed 

Menstrual Studa — Technic — ^Thc patient is asked specifically if her 
periods resemble eacli other and the recorded dates of menstruation 
arc checked 

Significance — If, in length, almost all cycles arc of the order of X 
plus or minus 2 (X being any number between 26 and 30 inclusnc), 
the woman probabl) o\ulatcs in most c)clcs If menstruation is \cry 
infrequent, )ct the periods of flow arc quite similar (and cspcciall) if 
there is "essential d)smenorrhca") , again, the woman probably o\'u- 
latcs from sixteen to twche days before the first day of each flow 
Defective Ova — ^Ve have no means of knowing how' "good” is the 
released ovaim In lower pluriovulating mammals, the production of 
imperfect ova is an accepted event It seems likely that in women 
in their forties eggs insusceptible to fertiliration are verj' frequent It 
IS likely that many early abortions arc attributable to tlie same defect, 
as well as to the possibilit) that deterioration of an originally normal 
egg had started before cleavage began ^V'^omcn who have undergone 
appreaabic radiation ma) likewise produce faulty ova From the 
biologists wc learn that it is also probable that the daughters of 
mothers who hav’c been exposed to perhaps even small doses of radium 
or \-ra) may produce defective gametes or that their ova mav carry 
recessive defects which if complemented by similar spermatic faults 
ma} result m abnoimal z)gotes or cmbr}os One should be mindful 
of these considerations when all av'ailablc tests for reproductive func- 
tions fail to expose a likely cause of infcrtilit) 

Luteal Inadequacy — ^This is a theoretic hindrance to fertility We 
have good reason to believe that the functional endometrium with 
Its vascular equipment regresses if the supply of progesterone fails 
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before the trophoblast has begun its production of the same or a similar 
protective hormone and Iws become able to delu’cr this into the 
maternal blood stream Is it not possible that imperfect hiteinization 
of the emptied follicle fails to cultivate a scr\iceablc endometrium dur 
ing the four to six posiosailaior) da)s antcceding nidation? The luteal 
bod) normally undergoes rcgrcssisc changes while the blastula csoKcs 
into the trophoblast and cmbr)o Chonon honnonc from the ncxsl) 
formed trophoblast entenng the maternal arculation ^e^c^se3 luteal 
regression Are some corpora luiea cniically inscnsiti\c to the nc\s 
stimulation, and so do they fail to secrete the increments of pro- 
gesterone necessary to protect the endomeinum and its scsiels until 
the conccpius has established access to maternal blood? 

TeeJinte — Endometrial biops) has been discussed already ns has the 
s'alidiiy of temperature graphs as gauges of luteal intcgnt> 

Significance — ^As has been mentioned if on repeated examination 
the endomeinum does not reflect in prcdcadnal development of 
glands stroma and vessels, effective action of estrogen and progesterone 
characicnstic of the prcmcnsuaial day on which the biopsy is made 
we may suspect luteal dysfunction Since the increased waking icm 
pcraiurcs of the second phase of the normal qclc have been shown to 
be due to progesterone we may likewise entertain doubt that the 
corpus Uucum is normal It has been wTiiien above that a staircase 
nsc of temperature during the several days followang the morning 
of the low point has been seen in many cases m which pregnancy 
occurred Perhaps such success is possible only if the trophoblast is 
unusually spirited or precocious thus compensating for a truly defee 
tiVL source of progesterone* 

Displacements and Adhesions — Tlic ovaim within its enveloping 
granulosa is men It drifts out of its vcsiailar sac m a small airrcni 
of follicular fluid This latter must make contact with that part of 
the peritoneal fluid that is subject to the pull of the tubal cilia and 
pcniialsis* If jielvic disease such as critically locaicil cndomctnosis or 
if uterine or intraligamentous fibroids or if adhesions displace the 
ov’ary from the area of influence of the tubal current the cliances of 
the egg s entering the ostium of the oviduct must be ihiniiushcd 

Trr/mic— Bimanual palpation mav reveal adnexal abnormalities 
Some have used highlv sjxxiah/cd roentgenography wath previously cv 
lahhshcd pneumoperitoneum to detect ovarian displacements Cul 
doscop) as dcscnlied above or laparotomv offers a more dlrea and 
accurate diagnostic method 

Vigni/Iranrr — Whui palpalilc disease in the vaults is cncountrmi 
Or adhesive derangemcnis of efftctivc lubo-ovarian Klationships and 
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mobilrt} are \isiia]izccl, may justly assume that most if not all o\a 

are lost in tlie pch 1 C fluid 


Treatmcnt 

'W’^ould tliat sve had e\cn one dependable method of inducing the 
refractor)' osar) to ripen and discharge osal Close attention to gen 
eral healUi and hygiene, ssilli, for good measure, perhaps a little 
desiccated thyroid in tolerated doses, may help Sccondar)’ anemia 
should be relieved Regulation of menstrual flow for si\ months is 
adsisable This is best accomplished by twenty one da)s of an 
oral estrogen such as 0 5 mg of ctliiii)! estradiol (Cstinyl, Sclienng) 
(some prefer dieth)lstilbcsterol in doses of from 2 to 5 mg daily) 
followed by at least four dail) injections of at least 10 mg of pro- 
gesterone (Proluton, Schcring) If 25 mg of progesterone can be 
afforde-d, results may be better" Flow can be confidently e\pected 
within sesen da)s of tlie final injection Estrogen medication should 
start again on the first da) of tins induced menstruation When such 
c)clic treatment has pres ailed for siv months, subsequent or even, 
strangcl), intcraiiTcnt osailation ma) occur 

Actnc preparations of gonadotropins arc assailable but arc sadly in- 
cffectise as prosocatcurs of osailation The maic’s senim e\tracts such as 
Gonadin (Cutter) , and sheep's pituitar) evtiacts such as Gonadoph)stn 
(Scarlc) ma) be used I'he latter ssill stimulate folliailar gross th sshen 
giscn intranuiscularl) in three to fisc successive doses daily of as little 
as 100 units, follosvcd on tsso more succcssisc da)s by injections of 500 
units dail) The contained os a base the appearance of maturity but 
sshat ssc ssant is their release Such treatment appears to be cffcctise 
priming for this esent ^Vc need a detonator Since the chorion hormone 
jireparations are scry’ unreliable as such, experiments are in progress 
to supply tins detonation by use of a luicini/ing fraction of sheep’s 
pituitary or by making possible more rapid absorption and so less cv 
tcnsisc catabolism of the same follicle stimulant intrasenous injec- 
tion of the cliorion hormone is forbiddingly dangerous for either it 
Itself or, more likely, its s'chicular protein molecule is usually scry' 
toMC The bold and, I suspect, too imjjctuous therapeutist may try ad- 
junctne use of the antihistamine preparations A safer procedure is 
doubtless soon to be esohed 

AVhen habitual production of dcfcctisc os a is manifest, suppression 
of fertility is in order Insufficiency’ of progesterone may be feebly com- 
jicnsatcd for by injections of 10 to 25 mg of progesterone on alternate 
dass, at least, during the postos ulatory phase of the cy'cle of exposure 
to pregnanq Dr Olisc Smith has presented some esidcncc 'that 
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dicth)IsttIb€steroI m doses not exceeding 0^ mg dail) ma) stimulate 
the corpus luteum The clionon hormone (Korotrin Winthrop) in 
doses of 5000 to 10 000 units on alicmatc days after ovailation wiW 
surel) do this* 

As IS the ease asith tubal adlicsions, disease and deformity or a\h(.ii 
malposition or limitation of motion of the o\ar) prc\cnts delntrj 
of the o\'a to the tube expert, mctiailoush delicate surgery isath thor 
ough adjunctne antisepsis may establish fertility 
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BRIEF PSICHOTHERAPY IN MEDICAL PRACTICE 


IVlLLlAM MaLAMUD D • 

One of the most remarkable dc\elopmcnu in the field of mcdiane 
^Mtlun the last fc^\ >cars has been tlie rapidly grouing recognition of 
the important part that personality faaors pla) in the causation of 
physical illness Based upon centuncs of praaical experience buistimu 
lated more rcccntb b) S)i.tcmaiic obscrsaiions and experimental imcs- 
tigations this asj>cct of medical pracuce known as psychosomatic 
relationships has had a profound inUucncc uy>on the general profession 
It has permeated the literature to a point where there is hardly a jour 
nal medical or Ia\ that docs not contain some coninbuiions on the 
subject. It IS assuming a place of importance in boili undergraduate 
and postgraduate malical education It has become a subject of Incly 
interest whercicr medical men meet whether it be at sacntific con 
fcrcnces or in informal discussion The rate of this progress is partial 
lari) imprcsnse svhen s\c consider the faa that these last feu years 
ha\c brought an unusually ridi crop of important contributions rang 
ing from penicillin to the possible utiliraiion of atomic energy for 
medical purposes And yet the keen interest in psychosomatic disorders 
and the appreciation of the need for coping with them base continual 
to grow both in scope and intensity 

Experience tcnclics us howeser to keep in mind the fact that great 
enthusiasm m accepting a nca\ idea docs not alway'S carry waili it the 
assurance of lasting clTcas. Tliosc of us snIio arc consmcal of the im 
poriancc of the contribution that the proper application of the jinii 
ciplcs of psychosomatic medicine can make arc aware of the danger 
of Its running through the usual cycle of a fad a danger which is, para 
doxically enhanced by the very great popularity sshich the subjea now 
sccans to command Mcdiane is preeminently prartical in nature 
throughout history we find numerous examples of this ty^ic in winch 
one began to wonder whcihcr the new idea presented any praaical 
value as soon ns the first cfTeas of the novelty wore oil In the case of 
psydiosomaiic disiurlnnccs just as In any oilier field of mabane prac 
Ural values ire incasnral in terms of jircvcntmn and imimcni Thco 
rtlically one mav \ k . micreiial in or oven toiuinrctl of the likebliowl 


rrofttViT and Chairman of the Prparimcni of IH^chUfry ami XcnrolfK:' 
iVwton CnUtnii) ScJtool of Mcdidnc and Omtulunt In ri)th!airT to the Vlndlcal 
and Sunjical SiafI Qiirf of the Swke IXrrhlatric Qlnk Out ratlcnt Drpatimeni 
Vasachirt€tu vtmorUl llcwpiuh Iknton 
ms 
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of an emotional conflict resulting in a physical sj-mptom In the long 
run, hoisc\tr, the interest im11 be maintained only if i\e develop clearly 
c\piesscd and generally available methods whereby such symptoms can 
be prevcntal oi treated This need is most clearly demonstrated in the 
field of medical education, whether it be at the level of refresher couiscs, 
resident and intern training or medical college Most of them accept 
the underlying principles of psychosomatic relationships quite readily 
But granting the fact that physical illness can be wholly or largely 
caused by emotional problems, personality deviation, or social stress, 
they inv'anably counter with the quesuon How can we as physiaans 
get at these facts and what can we do to help these patients? 

The natural answer to sucli quesuons, of course, is psychotherapy, 
but the tenn itself has no meaning unless it can be presented in a sys 
tcmatic, teachable manner with some assurance that ev'entually and, 
without the need of highly specialized instruction, the general medical 
practitioner could make use of such a method in the practical treatment 
of his patients Unfortunately one starts out here at a disadvantage 
The term jisychotheiapy has through the ages acquired an atmosphere 
about It that either frightens or discourages tlie beginner from ventur- 
ing into It On the one hand, the old time concept of this method, start- 
ing in with the mumbo jumbo of the medicine man and going through 
to the siniilarly unscientific and highly subjective practices of mes- 
merism and the early stages of hypnosis, has a flavor of mysticism and 
even charlatanism to it It docs not appeal to the practically minded 
physician, jiarticularly as he is taught systematically the matter of fact, 
objective, scientifically based principles of therapy in other fields of 
medicine On the other hand, the more recently developed methods, of 
which perhaps jisychoanalvsis is the most systematic, have built up 
such an iinpressivc and conijilcx structure, are so cumbersome and 
time consuming to administer, and also so difficult to learn that it quite 
justifiably discourages the student from even considering them 

1 hus vve arc presented with an apparent dilemma Anyone who goes 
into tlic study of medicine today becomes thoroughly imbued with the 
idea that phvsical ailments can be and very frequcntlv arc produced by 
jicrsonahtv problems and yet no systematically organized form of tlicr- 
apy which the student can learn, and be in a position to apply prac- 
ticallv, seems to be available 

The situation however, has changed materially within the last few 
vears The realization of the need of simpler and more objective moth 
ods has Ictl to evpcnmcnts in making psvehotherapy more generally 
available The various methods that have been developed have each 
added enough of solid faaual material vshich could be used in building 
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up a more simplified and more easily applicable procedure. Further 
more It became quite obvious tliat m psjchoihcrapj just as in an) 
other field of Uicrapy we must distinguish the highly complex and 
fortunate!) also infrcqucntl) ocaimng pcrsonalit) disturbances from 
those ^vhlch de\clop under less complicated conditions and therefore, 
are more easily accessible. For the treatment of the former svhicli sve 
might call the spccificall) psychiatric problems coinplcv methods ssill 
always be needed and these will ha\c to be practiced liy those who have 
had a spcafic training in tlic field For the more simple types of con 
diuons which fortunately are tlic ones that we encounter most fre 
qucntly less complex tlierapcutic mciliods arc a\niHblc which can and 
should be learned by anyone who engages m the practice of medicine 

Actually within the last few years, and pariicuhrly in response to 
the great need that arose during the war years a senes of psycliothcra 
peuiic technics ha^c been de\clopcd which ha\c the nd\anngcs of being 
more generally applicable and yet require less speaalizcil tcdiiucal skill 
These arc at the present time gradually being systematized into what is 
known as the mciliod of brief psychothrrnpy In general this mctliod 
can be expressed in terms of (a) thernprutic goah that arc set for the 
procedure and (h) technics of compant)\cly simple and tcachiblc 
type that can be used in onlcr to get to these goals It is true that this 
procctlurc is not adequate* nor docs u propose to unraNcl some of the 
more complex problems in human nature but m the large majoniy 
of somatically ill people it can be utilized with satisfactory results Tlic 
procedure lends itself to sliort term treatment because in the first place 
It deals with the more ob\iou8 and therefore more easily accessible 
stress situations and at the same time the actual method permits a 
coo|Kratnc approach in which the medical man can uiili/c cffcctncly 
a number of allied disciplines whose rcprcscniotucs can carry a large 
share of the burden 

In the following presentation of brief psychotherapy I would like 
to offer a antcmaiic esen if somewhat sketchy dosmpiion of the goals 
that arc set in this procedure and Uic methods which help us in attain 
ing them It goes wiihout snsing tint this will not lie nn cxliauunc 
treatise on the subject nor is it {>osMblc in such a brief scojx: to illuv 
irate these methods by the aid of ease matcrnl For hnih of ilu^sc we 
will refer the reader to some excellent monograplis that base rcrmily 
l>ccn written on the subject Sc'cral of these will Ik llstcxl in the hildiog 
raphy 1ml I would like to renmimrnd |>artinthrly ilic icjMKt on 
leeching T*sychoihcripcutlc Methods publlshctl by the Common 
wcThh 1 uml wliirh jircsenis the subject in t pncliol and clear 
manner 
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THE GOALS OF PS\CHOTnERAPV 

Understanding of Relationships — start out ivith tlie fact that 
emotional conflicts, traumatic personal experiences and social stresses 
can and do gi\e rise to the development of physical illness, oi, v\licrc 
such illness is present, tend to exaggerate or perpetuate it This, there 
fore, leads to the logical question as to what is tlie nature of these causa- 
tive factors and what is their relationship to the illness with which w'c 
arc dealing The answer to this question will provide us with the basic 
material for the treatment and, therefore, the understanding of rela- 
tionships becomes our first goal, just as it is the first goal m tlie practice 
of nny form of thcrap) Hovsever, tlicre are certain features whicli arc 
sjjccifically more important in tins procedure and should, therefore, 
be more firmly empliasiEcd Given a case, say of mucous colitis where 
a thorough phjsical clicck-up has citlicr been done or, what is more 
likely to be the case, is contemplated, we will want to know what were 
the social settings, the family situation and the personal attitudes and 
experiences of the patient at the time when the symptoms first devel- 
oped Can any definite relationship be established either in time or in 
content between problems in this area and the development of the first 
signs of the illness^ Was the patient faced by some special stress situa- 
tion? Did the physical symptoms, as they developed since then, bear any 
systematic relationship to the rise and fall in these personal difficulties? 
Were the physical symptoms in any way useful in by-passing the existing 
problems or the need of dealing with them^ In other words, has the 
sickness in one way or another, even though it has incapacitated the 
patient, at the same tunc furnished the means of evading some impor- 
tant issues^ 

The next set of data to consider is (a) whether there were any expe 
ricnces in the patient’s life whicli have made him more vailncrablc, 
more susceptible to Uic stress situations vshicli he had to face at the 
time of the onset of the illness, and {b) whether anything has occurred 
in the life of the patient which has conditioned him to react to such 
stress situations with the partiailar type of symptom or svmptoms that 
he now shov\s Have patterns been established in the family and wider 
circle of the patient's env ironment for reaction of this ty pc^ Were there, 
for instance, any frequent ocairrenccs of gastrointestinal disturbances 
in the family setup affecting persons who vs ere of partiailar importance 
to the patient and under conditions which arc meaningful in relation- 
ship to the problems under vshich the patient is laboring novs’ Finally, 
die nature of the whole family setup and early conditions under vshich 
the patient grew up must be understood for the purpose of finding 
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whether constitutional predispositions could be disco\crcd that bear a 
definite relationship to the presenting s^TOptom complex 

It is important to apprcaate tliat m treatment of this t^^pe the Ncry 
search for rclationslups in itself forms part of tlic treatmenL In the fint 
place, as the patient begins to understand the reasons for the de\clop- 
ment of the symptoms he is on tlic one hand unable to utilize these 
s>Tnptoms for that purpose and on the other he begins to find more 
acceptable forms of solution for these problems It is because of this 
that tlie primary aim in this process is that the patient sliould get a 
dear understanding of tlicse relationships ^\hcihcr tlie phj'siaan does 
or not Secondly as this process of discussing the life history of the pa 
tient progresses the patient cannot help but develop a deep emotional 
attachment to the tlierapist The therapist becomes a friend a s\tii 
pathetic listener a person interested in the life and cxpcncnccs of the 
patient 

Physician Patient Relationship — ^This then introduces the second 
goal towards which c arc aiming* namch the establishment of an adc 
quate physiaan patient relationship and the assurance of emotional 
participation b) the patient during the treatment Very often we find 
that some of these problems arc so near tlic surface that follownn, a 
brief interview Avith the patient the ph>sician max be able to rccoenizi 
the relationships fairly dearly and it would be a simple matter ilun to 
enlighten the patient on the meaning of his svmpioms FxpcnLncc 
(caches us hoxvcx'er, tliat unless the patient brings up these experiences 
himself and gams an emotional insight by actual!) rcUxing tlicm the 
results are either not obtained at all or arc piircl) on a \crbal lc\cl 
Without an) lasting clTcci on the patient $ condition The therapist must 
from the xciy beginning impress Uic patient with the importance of 
gaming emotional insighL It is nccessaiy not onl) because confidence 
in the physician is an important factor and such confidence can onl) be 
dcxclopcd on the basis of emotional contact but also because of the 
fact Uiat in the development of such s)Tnptoms tlic mechanism of con 
ditioncd reflexes pla)'s an important role B) this we mean ibai ccr 
t iin quite indifferent situations ma) haichccn rcndcrcil specific because 
ilic) have occurred under states of cinoiional stress and in relationship 
to certain people in the cnsironmeni of the paiicnl W idi the develop 
nicni of an emotional contact with the p!i)sinan the patient conics to 
idciitif) ilic ph)’3ician \Mih these persons thus aciuall) reliving these 
experiences but because of the more svmpathctic attitude of tlic phvsi 
cian the jiainful concomitants are absent and the pattern is IiroVcn 

Hradlcation of Causative Factors — In this manner tlic under 
standing of the rclationsliips and the emotional reliving of the cxpc 



1200 


\MLUAM MALAJIUD 


ncnccs lead the patient to see Ins problems more clearly and, therefore, 
enable both the ph)sician and the patient to plan a t\ay of dealing 
tvitli them whicli is moie satisfactor)' than the symptom complex This 
introduces us to the third goal of otii proccdine, namely, tlie eradica 
tion of causative factors It is quite obMous that symptoms maj Ire 
quently develop in relationship to situations such as an initating fam 
ily relation or a frustrating economic setup, whicli in themselves may 
be largely responsible for the illness Such conditions, which weie found 
espcciall) frcqucntl) in some of the psychosomatic disturbances in 
recently leleascd veteians who were foiced to adjust themselves to tin 
satisfactor) jobs oi nagging in laws, coukl not be ameliorated jiurely on 
the basis of understanding the relationships of these conditions to tlicir 
symptoms One must in addition to tliat find some way of removing 
tlie irritation It is tnic tliat a propei undei standing may facilitate a 
aire of a given svmplom, but with the cause still at work, otlier and 
jierhaps more distressing syanptoms may appeal Here we must also keep 
in mind the question of jihysical factors sucli as low states of nutrition, 
inflammatory conditions, deficiencies and other conditions whicIi help 
in keeping the patient at a low level of resistance and render him less 
likely to adjust to his pioblems 

Emancipation or Maturation — Finally, v\c come to the last goal of 
treatment of tins type which is that of emancijiation or maturation 
Most physicians aie familiar witli the fact that the strong interpersonal 
relationship v\hirh is developed between the patient and Ins physician, 
the dejicndtiice which the patient quite naturally dev-elojis ujjon the 
physician or the therapeutic setting such as a hospital, arc frequently 
difficult to break at the end of the treatment The more tlie physician 
delves into tlie peisonal problems of the patient the more likely the 
patient is to develop such a dependence and retain it At the same time 
It is also quite clear from what has already been said that the develop 
ment of psvcliosomatic conditions is very closely tied up with a failure 
on the jiari of the patient to mature psvchologically and be able to deal 
wath his problems in a grown up fashion In such a case the dependence 
which the patient develops upon the physinan is frequently of the 
nature of the aiiachment of a child to his parents or others on whom 
he was dtjicndcnt It is obvious that curing the jnticnts symptoms 
without making the patient independent of the therapeutic setung is 
not going to protiucc the dcsiicd results Early in the course of the treat- 
ment the physician must griduallv prepare the ground for the patient 
to be able to break awav from that dejicndencc and adjust himself on 
his own resources 

These then art the goals of psvcholherapv It is obvious that the 
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adequaq of achiCY’cmcnt will y-rt) in degree Perhaps under no arcum 
stances, no matter how complev a method we use arc these goals at 
tamed to perfection At the same time hot\c\cr it is not altogether 
necessary to do that Frequently the actual exciting causes are so near 
the surface that the understanding of the immediate factors comes fairly 
easily Although we do not mean by that that the ph)siaan or tlie 
patient has attained t complete understanding of the mechanisms 
nevertheless, the insight gained is sufficient to demonstrate some of the 
relationships between the s)Tnptoms and thur causes nnd also togise 
the physiaan an opportunit) to help tJic patient in the solution of his 
problem 


rSYCHOTHERAPCUnC Txcirsics 

The tcdinics tint arc aMilablc in the practice of brief psschothcrrp) 
can be discussed under the headings of Explorattoti, Ernoltonal Par 
Uctpntion and Maturation and emancipation 

Exploration — -By exploration we mean Uic method or methods 
whereb) the material is obtained both from the patient and those 
about him So far ts the plij-sician is concerned he is in a position to 
use this mcthotl most ad%aiUigcousl) with the patient himself and 
this IS done on the basis oC ippropriatc interview icchnic. In the above 
disaission we Invc already indicatctl the fact that the act of obtaining 
tlic material from the patient is important not onl) for ilic purpose of 
getting infonnation but also for the attainment of the other goals. It 
15 while the paiieni and the plqsician discuss the patients problems 
that emotional contart is established that the plans for removing 
causes arc made and that the first steps towairds eventual emancipation 
arc being taken This means that the technic of micrvaewmg a jiaticnt 
of any type but partlailarl) one where ps)diolhLrapy is contemplated 
15 the most im|>oriant tool in this procedure It should l>c sirongl) 
cmphasizetl in the teaching of mctlical students, intcnis and residents 
For an adequate discussion of this subject wt must refer the reader to 
more extensive presentations in the literature but a few |>omi5 might 
be mcniionctl as lugliltglus in the tcdinic of mtcrvicw 

Tlic first and perhaps most important feature is the fact that the 
material whidi is obtained in the Inicrvacw must obvaousl} come from 
the patient and not from the p!i)sician It means therefore, tliat the 
patient should he allow cd to express himself and direct questions should 
l>e rcducwl to a nunumim No suggestions should be made and no 
forced explanations In fact if iht plivsician has to err one v\a> or the 
other the old dicinni of the less said the easier mended should be fol 
lowed It may mean a little more time and more stress on the phvsi 
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Clan’s patience In the end. however, it wall pay dividends It is true 
that the ph)Sician must hate a certain amount of necessary information 
which he can onl) get b) direct questioning Thus he must gain an 
understanding of the onset, the attending circumstances and the dmo- 
nolog) up to a ccitain point To that evtent it means that direct ques 
lions at least at the beginning are indicated, but these should be spread 
out o\er the imeniew at suitable internals, for the rest of the time he 
should allow the patient to set the pace The physician obviously must 
be on the loolout for the cropping up of important relationships and 
he should make mental notes concerning these points Taking notes 
while the patient is t dking ina) be considered by some as essential but 
It cert unis has its disadvantages It makes the iniers'iew' somewhat 
aittficnl It rLducts the possibilit) of the proper emotional setting 
It fre(]uintl\ causes the patient to w'on-) w'hether somebody wall read 
noils and consequently frequently throws them into a quasi legal 
ti rminologs 

t.butc trcqiumh the problems which have led to the development 
of the svniptoins mas be partly or wholly repressed by the patient and, 
the rt fore, cetiain means may base to be taken to help the patient to 
gel at tins Iiiddeii m ucri il The various more complicated forms of 
pssrhothcraps and particularly psyclioanalysis has'e given us some 
lather valuable technics with which to get at such material Slips of tlie 
tongue fretjuditlv ludirate contents wliicdi are important to the patient 
but of which he is not aware One patient with hypertension, for in 
stance, in speaking of his employer frequently tended to use the word 
fnthn instead of employer As the interview' progressed it w’as found 
that, having grown up under the domination of a strict and rejecting 
fuller, the patient has then carricxl ovey the attitude of resentment 
towards his cmplovcr and with it the fear of expressing his protests 
against him 

Somewhat more complicated but still within tlic scope of brief psy- 
chotherapy IS the utih/ation of dream material It is important to ap- 
preciate dial the content of the dream frequently deals with repressed 
material and, therefore, is disguised when the patient w'akes up It is 
important to encourage the patient to bring Ins dre.am material to the 
phvsician and in the dreams pick out various points wlndi one then 
asks the patient to talk about In using both slips of the tongue and 
dream maicrnl during the interview it Ins been found extremely 
valuable to avail oneself of the method of expression whicdi the psy- 
choanalvsts refer to as "free association” by which is meant the follow- 
ing procedure When the word that comes up as a slip of the tongue 
or as an apparentb unintelligible pan of a dream, is given to the pa 
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tient he 15 ashed to tcU the physiaan what comes mto the patient s i 
mthout wonting as to its relevance correctness or any other consu 
tion that \\ould make the patient control the words he brings fort 
great deal of material may thutcomc out t^hich ma) appear to be < 
importance but eventually the underlying conlltct may thus be rcac 
With material tliat is not too dcepl> buried under the surface 
which nevertheless is not available to ilic patient m an ordinary i 
Werv^ a great deal of help can be obtained from the use of certain d 
that faahiatc expression Sodium amytal or sodium pentolha 
dosages of anywhere from 3p2 ^ e\cn 10 grains intravenously 

proven of great help m this regard Wlicn the patient has partu 
difficulty in bringing up material which is ver) unpleasant such a 
experiences of the soldiers under combat an injection of this drug 
not only dear away the difficulty m expression but will also lead t 
easier contact and deeper emotional response to the physician 
Emotional Participation* — ^Thc vise of tlic drug in facilitating 
verbal and emotional expression leads us to the next step m the 
iidcratioii of technic namely the means employed lo secure emou 
partidpation Perhaps tlic one most important item lo consider ht 
thit of the creation of a setting in whidi the patient iias die gre 
possible confidence in die physiaan The csiabJisiimcnt and ma 
miice of this relationship requires a good deal of sclf-disaphnc 
control The physician must follow ngid rules of honesty as far a 
liaticnt 15 concerned He must not under any arcumsiaiiccs rmcal 
fidcnccs that the patient has expressed other than by permission o 
patient In order to fed free to bnng up pcrsoml nnicml the pa 
must have tlic complete assurance diat it will remain between him 
the physiaan The phy^iann must also be sy-mpathcac by whidi r 
meant that he must spoil the patient or express pity for him bi 
must be earnest and sincere m dealing with problems that the pa 
brings up He must refrain from ridiculing the patient or sermon 
lo him 

At the same lime however he must be objective in urging the pa 
to work hard m an effort to understand how his problems have d 
oped and wint issues he must meet if he is to act like a growm up 
son He must not at least early in the treatment injert himself 
person into the procedure The Iiabit tthlch some ph)-sicions hat 
diseusting nitli tliL patient their own (phpic/an s) prohlcins, or se 
ihiinsehcs tip ns n paragon of good aiijustincnt art dcfinltcls not 



1204 


WILLIAM MALAMUD 


be kept to the subject matter as much as possible '^Vherc problems come 
up that must be dealt wuth in tenns of rcmoMng some causatne factors 
It IS best to allow the patient to evpress his own plan of doing so He 
can be steered but should really plan his own solutions wherever pos- 
sible There are times A\hen this is not easily attainable by tlie patient 
himself It may be a matter of the patient's intelligence not measuring 
up to the complexity of the proijlcm, oi thcie may be a need for the 
intert'ention of persons or agencies wdio could help in carr) ing out tins 
procedure Under such conditions counseling is indicated, but this 
should be carried out only to the dcgicc that is absolutely necessary 
The more independence tlic patient is given Uic bcttci, obMousIy, the 
results 

Use of Allied Disciplines — This leads us to the disaission of a point 
that was mentioned early in the intioduction, namely, the utilization 
in the methods of tlierapy of members of allied disciplines Pciliaps the 
most useful and also the most logical of these is the social ivoiLcr Here 
W'e might digress a moment to discuss a point essential in understand- 
ing the role of the social worker Most physicians who have had expe- 
rience in this w'ork know that the emotional relationship that is estab 
lishcd in the process of such treatment is not entirely one sided Ob- 
viously the patient is sulfciing and he is grateful to the physician for 
the help and sympatliy that he gets but the physician, too, as he works 
with the patient becomes emotionally invohcd and iniariably finds 
himself viewing the situation through the eyes of the patient, likes and 
dislikes, anger or approval and other emotions aic quite frequently 
taken over by the physician through the medium of die patient’s atti- 
tudes It IS obvious, theicforc, that the physician cannot usually see the 
actual social situation in as unprejudiced and objective a manner as he 
should as long as he is really interested in Ins jiaticnt The social worker 
represents soaety', its needs, its demands, and also the considcntion it 
deserves Sucli a person can present tlic social setting and help in the 
evaluation of its importance much more adequately than the one who 
IS treating the patient At the same time, the social worker through 
training and experience and contacts has the ability and the time and 
connections to evaluate plans for readjustment, consider the possibili- 
ties of eradication of certain causes and deal with the patient’s environ 
ment in a much more effective manner Under certain cirnimstanccs, 
which unfortunately ocair quite frequently, social workers are not 
available and the physician in Ins education should gain a good under- 
standing of the function and tcdinic of social work He can then try to 
carry out his own social work to tlic best of his abilities or he can enlist 
the aid of the minister, the good neighbor or tlic relatives to art in 
that capacity 



DRIEF Pi^ CIIOTIIUIAPI IN MEDICAL PRACTICE 1205 

Another important duciplinc that has developed within recent )cars 
IS that of chmeal psychoh^* and ii has made some excellent contnbu 
tiom to die understanding of medical problems and the technics of 
dealing with them Tests of in objective nature have been developed 
which measure personality functions intcllcctuaJ as well as emotional 
Some of these tests such as the projective technics (Rorsdiach and 
Thematic Apjxrception Test) also offer good powibiluies for uncov 
cring certain problems which arc otherwise inaccessible Here too and 
pcrliaps even more than m the ease of the social worker there arc not 
enough well trained clinical [>v)diologist5 for use in all of these jiroh 
lems Wherever possible studies b) clinical psychologists should be in 
corporaicd in the treatment of problems of tins type Tliey will not 
only make the treatment more effective but they will also frequently 
cut down very maicnalh tlie time consumcxl At the same time how 
ever it IS important for tlic medical man during his educational 
career to learn as much as possible about the implications of this 
work and to some extent the icdmics iliat arc used 

Afaturation and Emanapation — We finally come to the discussion 
of the methods that can be u«xl in attaining the last of the goals men 
tioncd above namely tint of inoinration and emancipation It is at 
tunes a most difficult and at the same time a most impornnt matter for 
consideration In a way just as in all of these technics and gaals the 
initial steps towards cunncipatioii must be taken at the beginning of 
ircatmcnL For instance letting die jnticni proceed it luv own level and 
pace in the understanding of the problem offering i minimum of inter 
prctntion and suggestion and Iciiing the patient make his own plans 
for dealing with his problems produce a gootl background for the sub- 
flcqucnt emanapation of the patient The less tlic patient is spoon fed 
at the outset die quicker he will grow up in his adjustment at the con 
elusion 

Great care must also be taken to act judiciously at du. lime when It is 
considered approjinaic to cease die trcaiincm On tlic one hand it ii 
not advisable to break it off suddenly Jf the patient is bang seen twice 
or three tunes a week for instance, the weaning process must proceed 
by a gradual anting down of the frcqiicncv of the visits. At nines the 
patient himself may urge the physician to stop the treatnieni suddenly 
but this should not be permitted On the other hand when the time 
has come this weaning process must be started regardless of whether 
the patient will try in one w*ay or aiioilicr to induce the physiaan to see 
him more frequently If is v^cll at this time to allow the patient more 
independence in dealing with everyday problems as ihev come up 
aaually urging him to do so Here too the help of the social worker 
may be of the inmost imjxiriancc in that the phyucian can arrange to 
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have her see the patient occasionallj and let the patient discuss his 
problems with her In Uiat uay a transference of the patient’s depend- 
ence upon tlie physician can gradually be re-dircctcd to the outside 
through the mediation of tlie social worker 

* • • 

In conclusion, I wish to repeat that the present statement is only a 
sketchy and admittedly incomplete description of brief psychotherapy 
It IS hoped that it may serve as a stimulus for fui ther thought and study 
of the subject 
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PENICUXIN IN THE TREATMENT OF 
PULMONARY INFECTIONS 


WiLUAAf L. HEurrr MD* 

The advent of the lulfonamidcs and antibiotic ngcnis in rcidih a\*ail 
able quantity it a price wthin the reach of aJl has led to tlic treatment 
TMthout definite bactcnologic diagnosis of many cases of obscure mfee 
Uons and illnesses vath fe\er for WTint of other cffecuvi; measures. The 
baaenologic speafiaty of these agents houcicr has made clear the 
necessity for more ratlier than less precise bactcnologic diagnosis if 
proper treatment is to be applied The alteration of bactcnal inter 
relationships by eradication of bacteria scnsimc to a given agent ma> 
encourage the appearance of infections due to other t>pcs of bactem 
which remain and flourish The phenomenon of adaptation to dicmr^ 
therapeutic agents uiih the appearance of resistant bactena suggests 
the importance of accurate bactcnologic diagnosis This must be fol 
lowed by treatment with adequate dosage for periods sufficient to bring 
Infections wcfl under control rather than trcaimLiu inadequate m these 
respeas which serves to confuse the clinical piaure and make future 
therapy and prognosis diffiailt The purpose of this paper is to discuss 
the application of the av^ailablc pcniallm preparations to the rrcatmcni 
of pulmonary infeaions 

rCMCnXlN IN PNEUMONIA 

Tlic effectiveness of penicillin m the treatment of pneumococcal 
pneumonia has gnen nse to us widespread use m pneumonia of all 
types on purely clmicnl grounds w ithout prease bactcnologic diagnosis 
when patients nre not scverclj ill and paniailarly when hovpitali/a 
tion is not necessary Such a program frcquenil) is successful and the 
pneumococcus is siiU responsible for over 90 ]>cr cent of pneumonias 
Particularly in scriousl) ill patients other bartena noiabl) the staph) 
locornis beta hcmol)tic streptococcus and klcbsiclh pneumoniae 
(FncdlSndcr s baallus) ma) be ciiologic agents in which event impor 
tant difTcrenccs m therapy vull be indicated 

Pneumococcal Pneumonia — Successive reductions in the mortality 
rate from this infection have occurred following the introduction of 

Prom ihc Fx-am Memorial Mawachusciu Mmiorial llmpIiaW awl nepattrawif 
of McUIcine Ikuton UnI\TnIi> School of M«llcinr Ik«ion 

• Innrucior In Medldnc Umron Ifnlvcrslif School rl Mcilldnc’ Felloe In 
McJklnc Evam Memorial Mattnchuseii* Memorial lloipItaU 
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scrum, sulfommulcs and penicillin The clinical response and inci 
deuce of complications in patients treated s\ith pcnialhn are quite 
similar to that following sulfadianne therajDy The higher incidence of 
toMc reactions with sulfadia/inc, the difTicuIfj' in maintaining satisfac 
tor\ urine output in scieiel) ill patients who may be in shock, in the 
aged, and in patients with congestue heart failure, and the ineffectnc 
ness of sulfommides in the presence of accumulations of purulent exu 
date h ivc made penicillin the agent of choice Fuithenuore, only rarely 
can ail) adiantagc be anticipated by combined tlierapy ivitli both 
agents The prompt treatment of pneumococcal pneumonia wuth cither 
sulfonamides or penicillin significantly decreases die incidence of com- 
plications such as cmp)cma, endocarditis, arthritis and meningitis 

A dosage of 20,000 units ever)’ four hours for the first twenty four to 
fort) ciglit houis followed by 15,000 every four hours avill be effective 
in almost all cases Esidence is accumulating that a four hour dosage 
sclicdulc IS adequate foi parenteral penicillin administration and it is 
well to remember that a d uh dose of less than 100,000 units produced 
extremely good results during the period w'hen penicillin -was available 
111 onl) small quantities' ^Vhen frequent injections of penicillin aic 
not feasible largci doses may be gi\cn at longer intervals Thus, 100,000 
units at eight hour intcnals has been followed by excellent results in 
a small number of cases in which it has been tested This is illustrated 
b) the following case histor)' 

Casf I — \ 63)car old white man entered E\ans Memorial with the 
chief complaint of chills and fe\cr of two da)s duration Except for an 
upper respirator) infection of direc to four weeks duration the patient had 
been in good health until two dass prior to admission when he was awak- 
ened from sleep wiUi a shaking dull and feeling of marked fesenshness 
The da) prior to admission Uiere appeared marked general aching, sea ere 
cough productne of small amounts of blood tinged sputum, and sea ere 
hiccoughs 

On admission to the hospital, examination reaealed a temperature of 
102 6“ r, pulse 110, respiration 28, and blood pressure 150/80 The essential 
positiae ph)-sical findings asere limited to the chest aahere oacr the entire 
right loaicr lobe posteriori) there was dullness to percussion, increased 
tactile fremitus, aahispcrcd pectonloqu) and egophon) A moderate number 
of moist rales as ere present oaer this area Slight cardiac enlargement a\"is 
present axath a soft bloaaang Grade II apical s)-slolic murmur Urine showed 
a spcafic graait) of 1 028 1 -f- albumin and laao to three h) aline casts per high 
poaacr field Hemoglobin aaais 15 gm aahite count 15 650 aaath 94 per cent 
polaanorphonuclear neutrophils nonprotem nitrogen 45 mg per 100 cc blood 
culture ncgatiac Chest x raa rcacalcd the right loaser lobe to be almost 
complcicla and homogcneousla consolidated 



Treatment consisted of hydration pcnidlHn 100 000 units cs-cr> eight 
hours, and control of hiccoughs inhalation of 5 per tent carbon dioxide 
m oxj'gen and Hoffmanns anod)nc Temperature returned to normal b) 
crisis on the second hospital da) and remained csscnuall) so except for 
occasional rises to 90^® T during the first sesen hospital das-s following 
which the temperature remained normal dirougUouc the remainder of the 
patients hospital sta) Unnary ahnormalities and nitrogen retention rapidU 
disappeared as did hemoconcentrauon and the white count returned slouly 
to normal Chcniodicrapy wns continued for seven dav-s 

TTie patient was discharged on the eleventh Iiovpinl dav The lungs v^crc 
cnurcl) dear except for slight decrease in breath viunds over die right di«c 
interpreted as being due to thickenctl pleura and chest x ny shoued only 
flight increase m bronchovascular markings over the lower nght lung field 

Pcniallin in peanut oil beeswax mixtures is also a satisficion inrthtrd 
of arcumvcnting frcqucnc) of injection Injection once dail) of 1 cc 
containing 300 000 units will prove 'idcquaic in most casts, Whereas 
the peanut oil beeswax mixtures contain a suspension of sodium or 
potassium penicillin G n sesame oil suspension of the procaine salt of 
I>cnicillin has rcccntl) been prepared which is even more satisfactory 
in the maintenance of prolonged and uniform blocxl levels and permits 
the elimination of beeswax from the snsi>cn5ion This latter premn 
lion is casil) admiiiisicrcd in the same manner as the peanut oil 
beeswax mixtures, although the tendenq of the procaine penicillin 
now available to form cr)‘stillinc aggre^tes requires attention to ccr 
tarn details to facilitate ease of admiiiistntion The botilc must be 
sinken vigorousl) for scvcnl minutes the material withdrawn and 
administered at once. The local reaction to procaine jKnicilhn sus- 
pension IS even less than to peanut oil bccsvvix preparations TIic pos 
sibihty of procaine sensitivity should be borne in mind vvbcn cmplo) 
mg this substance wliidi may be given in the same dosage as peanut 
oil beeswax mLxtnrcs In general however these mcihotis slionid be 
used for the less scriouslv ill patient without coexistent disease The 
rcsjwnsc to penicillin is prompt in most cases with a crisis ornimng 
wiihm tvvcnl) four hours in over 50 [K.r cent and in fortj-cight hours 
in over 75 per cent Fever ma) conimtie at lower levels for se'vcral dajs 
Piicuinococci can only rarcl) be rccovcrctl from the sputum twtntv four 
hours after initiation of ilicrap) and bactcreania rrsj>onds with apial 
jirompincss unless a complication such as endocarditis coexists. 1 real 
tnent should be cominucd until complete sulisidcnrc of the anile sjmp* 
toms and for two or three davs of normal icmpenmrc llic total 
duration of treatment m unconipbcnlcd cases is usuallv six or seven 
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In patients is ho arc not desperately ill and in tvhom no serious co 
CMstcnt disease exists oral adnunistratioii of 100 000 units every foin 
hours rm) be emplo)ed vsith an initial dose of 200,000 units, this 
dosage confonning to the usual 'i 1 latio ncccssar) to produce scram 
pentallin levels with oral administration comparable to those follow 
ing intramuscular injection Absorption of penicillin from the gastro- 
intestinal tract proceeds most cfiiciently w’hcn the drug is administered 
on an empt^ stomach, consequently doses should be given insofar as 
possible about one hour prior to or two hours after meals The clinical 
response, incidence of complications and fatality rate in properly 
selected patients ticatcd in this manner corresponds closely with that 
in patients treated parentcrally 

The excellence of the results obtained with penicillin should not 
obscure the importance of adjuncts to chemotherapy The use of oxy- 
gen, control of jiain and anxiety, maintenance of fluid and electrolyte 
balance and treatment of coexistent disease are to be carefully observed 
It IS well to remember tliat the same factois influence the results ob 
tamed with penicillin as determined the outcome prior to chemo 
ther.ipv and th it most of the deaths still occur in the elderly, in cliromc 
alcoholics and in patients with coexisting disease of tlie liver, kidneys 
and cardiovascular system Although chemotherapy has produced a de 
crease in the case fatality rate it still remains comparatively high in 
these groups This eniphasires the need for prompt, vigorous chemo 
therapy and attention to these coexisting diseases 

Streptococcal Pneumonia — ^Although pneumonia due to the beta 
hemolytic streptococcus is relatively infrequent it is responsible for a 
severe, rapidl) progressive i)pe of disease usually beginning w'lth 
jihaijngitis and tracheobronchitis, often in young adults It sometimes 
assumes almost epidemic proportions during outbreaks of virus infec- 
tions (measles, influen/a) or scarlet fever and is associated with a high 
mortalit) rate These cases occasionallv respond poorly to sulfonamides 
Doses of tlie same order of magnitude ma) be emplo)ed in the treat- 
ment of streptococcal pneumonia as in pneumococcal pneumonia, but 
the duration of treatment should be somewhat prolonged because of the 
greater frequenc) of purulent complications such as lung abscess and 
cmp)cma Thus, a dose of 15 000 to 20,000 units ever) four hours should 
be given until a good clinical response is obtained and the temperature 
has been normal for about one week In the presence of complications, 
chemothcrap) must be continued for several weeks The results ob 
tallied in tins infection are governed more b) the duration of therapy 
than the dosage emplojed inasmudi as even low dosage will produce 
cure in a high percentage of cases, whereas short periods of treatment 
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even wth high dosage result in an increased frequency of relapse and 
purulent complications. 

Staph)lococcal Pneumonia — Whereas the sulfonamides represented 
a major advance in the therapy of pneumococcal and beta hemoljTic 
streptococcal pneumonia the results follovsing their use in staph)lococ 
cal pneumonia were less stnUng Penicillin is unqucstionabl) the 
agent of choice in staphylococcal infccuons being nmcli more clTcctivc 
than the sulfonamides but likewise less dramatically so than in in 
fccuons due to the pneumococcus and streptococcus The stapJiylo- 
coccus IS more resistant in vitro to pcnialHn and resistant strains 
arise with greater case in ^^\o The more favorable response to chemo* 
therapeutic agents of infections v^hich patliologically arc of a diffuse 
cellulitic type is well known and the marked tendency in staphylococcal 
infections to necrosis of tissue with formauon of localized collections 
of exudate is another bamcr to successful therapy Staphylococcal 
pneumonia charactenstically shows a conllucnt type of broncho- 
pneumonia with formation of peribronchial abscesses from destruction 
of alveoli whicli progressively coalesce to form larger collections of 
necrotic tissue This emphasizes the importance of early diagnosis so 
treatment may be initiated while necrosis of tissue is at a minimum 
rather than late when all chemotherapy can accomplish is hnmaiion of 
the invasive characteristics of the infection leaving purulent com 
plications necessitating either prolonged medical treatment or surgical 
interference. 

Treatment must be intensive both because of ihc lugher order of 
rcsisuncc of staphylococa as well as the fulminant chincicr of many 
of tlic cases A dose of 50 000 onus every four hours sliould be cm 
ployed and continued until the signs of acute illness subside and tern 
pcraiurc returns to normal when it may be decreased to 25 000 to 
30 000 units every four hours Staphylococcal infections differ distinaly 
from pneumococcal mfcciions wliicli respond to relatively brief penods 
of treatment and therapy should be continued for at least ten to four 
iccn days after the temperature is normal because of the longer pcncxl 
of time necessary for healing of necrotic foa Penialhii administered 
by aerosol may be of vuluc in hastening recovery particularly if ira 
clicobronchial lesions arc present l*hc concomitant use of sulfonamides 
has been adv'ocatcd by some especially early vn the course of the 
disease when tissue necrosis and exudate formation is iniinnial If 
sulfonamides arc employed the blood Icvxl sliould lx. ntaimaincti at 
12 to 15 ing per 100 cc., vsliich will usually neccssitatr a dose of 
at least 1.5 gm of sulfadiazine every' four hours 

"llic response of snphylococcal pncunionH to penicillin is less dm 
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matic than in the cisc of pneumococcal pneumonia Fetei subsides 
more sloAvl) in these eases ttith about one third of the patients running 
a febrile course during the cniiie first neck of treatment Sputum and 
blood cultuics also arc not stcrih/cd so lapidh as in infections due to 
other gram positisc cocci The poorest results aic observed in patients 
uho are cldcrl), in uhoin bicteicmia is present, particular!) if of icla- 
tncly long duration, and in whom endocarditis or serious coe\istcni 
disease of other s)stcins is also present The impoitance of eaily diag 
nosis IS cmphasircd b) the finding that most of the deaths ocair in 
patients uho present etidcnce of oteru helming infection and A\ho are 
almost moribund bcfoie penicillin is staited The frequent ocairrencc 
of natuially resistant staphylococci emphasizes die importance of lab- 
oiatory determination of penicillin sensitnity in order to be certain 
of adequate dosage Liketvise, since it has been estimated that resistant 
staphylococci develop in apjiroximately 20 per cent of infections, in- 
creased dosage should be considered if the clinical response is not good 
or if positne cultures persist in the blood or sputum 

Primary' Atypical Pneumonia — ^Thc onlv treatment of importance 
in this type of pneumonia tvithout complications is symptomatic and 
supportne Administration of chcmotheiapeiitic agents docs not 
shorten the course of the disease and it is tery doubtful Mhether it 
decreases the incidence of complications Although some disagreement 
exists, the general consensus of opinion is that sulfonamides and peni- 
cillin arc of \aluc only in the presence of complications due to second 
ary bacterial intasion Penicillin, or other chcmothcrapaitic agents 
depending on the characlci of the sputum, should be employed if there 
IS cMdence of secondary invasion by pyogenic bacteria Change in the 
type of febrile response, appearance of piiiailcnt sputum uith large 
numbers of gram-positnc cocci, appearance of or increase in Icuko 
cytosis, or x ray evidence of spread or massive involvement constitute 
justification for use of penicillin If the reasons for starting chemo 
tlieiapv have been justified, improvement should usually ocair in 
tuenty-four to scv'cnty-ivso hours The dosage and duration of treat 
ment should be governed bv the criteria set forth previously depending 
on tlic predominant organism in the smear or ailtiiic of the sputum 
Bronchopneumonia — \lthotigh this tv pc of pneumonia mav occur 
as a primary infection, it is inoic often secondary to other infections, 
chronic debilitating illness, or following pulmonary infarction Either 
gram-positive coca or gram-negative bacilli ma> predominate in the 
sputum but tbe former arc more common in jiatienis v\ho have not 
been treatal previously with pcniallin Conscqucmlv, this agent finds 
a wider field of usefulness in controlling these infections than other 
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ngenti Again dosage and duration of treatment should be goicmed 
b) the predominant baacria 

PLMCILUN IN CAir\XMA 

The carl) diagnosis and jxjnialhn treatment of pneumonia Ins dc 
creased tlic incidence of empyema to about I per cent Sulfomniidcs 
may prc\ent ilic dc\clopnicnt of empyema uhen cmployctl early but 
once the condition is established Uicse drugs possess little curatnc ^'aluc 
and may c\cn contribute to the produaion of atypical and locuhted 
empyemas uhicli present complicated and dilBcuIt tJicri|>eiiiic prob- 
lems Penicillin lio^vc\er has made it necessary to rcc^'aIuatc the in 
dications for surgical treatment the ucll'cstablishcd pnnciplcs of isliidi 
imII not be discussed here ^^edlcal treatment alone mil be folloucti by 
aire in 50 to 65 per cent of patients depending on svhether the cmp\ 
enn 15 putrid or nonputnd the sire and dnracicr of the empsema ca% 
ity the viscosity of the CMidntc and the type of treatment Among the 
\*Tnous pyogenic coca little difference in response has been obscnctl 
but aire of putrid empsema due to predominantly anaerobic bacteria 
IS obtained considerably less frequently by chcmoihcrap\ alone 

Tlic pnnaplcs of treatment of empsema arc similar regardless of tfic 
bacteria in\ oh ed Combined systemic and local (inirapicural) therapy 
IS of paramount importance considered singly the hiicr is superior 
to the former No correlation exists liotsvccn systemic dosage or dun 
tion of treatment and final results Patients avlio arc ircatcti h\ the 
intramuscular route alone sn ith no surgical interference frequently fail 
to Improse or do so only temporarily sMih relapse as soon as intn 
muscular pcniallin is discontinued Intramusnilar trenimeni is indi 
caicd as long as bacteremia or the actixc disease responsible for the 
empyema is present WHicn control of these features has been attaincil 
systemic ihcrapy may be discontinue'd and local treatment only con 
tinned Occasionally cases \u!l lie seen whldi present quite small col 
lections of pleural fluid in avhich intramusnilar treatment is sufllrient 
to present progrcssisai accumulation of exudate and in sshirh resorp- 
tion of exudate occurs snihout thoracentesis Lilcivisc small sterile 
nonpumlcnt effusions arc obsened occasionally follomng j>enlrillin 
treatment of pneumococcal pneumonia 

Penicillin is absorbed slowly from empyema ramies conscqiicnlh 
high Icscis may Ire maintained for scstral das-s in the empyema fluid 
and demonstrable blood lescls mas persist for twenty four Iiours after 
Intrapleural injection of doses oscr 100000 uniis The method of treat 
ment and intraplctiral dosage ssill snev somoshat sMih the ts^ic of 
miprytma (nonputnd or putrid) and sl/c of the canty When the in 
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fcciion IS due to the usual pyogenic bacteria (pneumococcus, beta hemo 
lytic streptococais, alpha hemolytic or nonJiemolytic streptococais 
staphylococcus) 50,000 to 100,000 units in a concentrauon o£ 5000 units 
per cc may be employed for small empyemas, altliough iMth a large 
ca\ ity 200.000 units or more should be given after aspiration of exudate 
The volume in which the peniallin is gnen should approximate one 
third of the exudate remoied If the exudate is quite thick, gentle im- 
gauon i\ ith small amounts of saline may facilitate removal of the puru- 
lent material prior to instillation of penicillin This procedure should 
be repeated at twenty four hour intervals to obtain as complete removal 
of pleural exudate as possible, although later in the course of treat- 
ment thoracentesis may be repeated at forty eight hour intervals Effi 
aent removal of exudate is a most important aspect of treatment and 
many of the failures of medical therapy are based on inability to drain 
the empyema properly because of thickness of exudate or fibrin masses 
t\hicli plug the thoracentesis needle Removal of \olumes which vary 
widely from day to day usually indicates failure to drain the pus cffec- 
ti\ely via thoracentesis needle Of the cures with medical treatment 
alone the majority will reco\er in ttvo or three tveeks If airc has not 
been obtained in thiee or four weeks surgical measures are usually 
indicated 

Initiation of proper penicillin treatment of pyogenic, nonputrid 
empyema generally produces a rapid decrease in respiratory difficulty 
and toxemia ^vith cither a rapid or gradual subsidence of fever The 
response may be partiailarly dramatic in empyema due to the beta 
hemolytic streptococcus in whicli marked toxemia is so characteristic 
The exudate which is removed should be cultured every time it is re 
mo\cd so the presence of resistant bacteria may be detected, althougli 
cultures may remain positne for sc\cral days after institution of therapy 
■vs Inch escntually results in aire The problem in treatment, thus, be- 
comes repeated thoracentesis for removal of exudate and administra- 
tion of penicillin, rather than control of an acute infection 

Although pcnialhn has altered somevshat the management of the 
putrid type of empyema assoaated tsith marked systemic reaction and 
\ary ing degrees of peripheral \asailar collapse early surgical operation 
IS usually indicated in spite of the dramatic improsement vs Inch fre- 
qucntlv ocairs with penicillin It is well known that in addition to 
the fulminant, rapidh progrcssisc type of putrid empyema resulting 
from the rupture of a lung abscess into the free pleural space, there is 
a less aaitc more slowly progrcssisc tspc resulting from a slow leak 
from areas of subcortical pneumonitis usually assoaated wuth bron- 
chiccnsis in the course of the latter type pleural adhesions ha\c arisen 
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pre^'enung disscmimtion of continiinatctl mitcnal dtroiiglioiu ilic 
pleural space- Putrid cuipjcun uhicli is recognized carl) or Mhjcli docs 
not progress rapidlj imj respond quite satisfactonl) to repeated thorn 
ccntcsis nnd intrapleural penicillin Tlic iniprcssu'c response uJueh 
ma) occur c\cn in tlie fulminant tjpc of j)uind enip}enna follouing 
cJicmoUicrap) suggests some rt-cxmltiation of surgical tJierap} In spite 
of considerable clinical improxcincnt follossing tliomccntcsis and pcni 
cilJin surgical drainage Ins almost alu*a)s been deeme'd advisable Pa 
dents need not be operated on however ns an cmtxgeiiq procedure 
and may be in considcrabl) better condition to withstand surger) fol 
lowing the clinical unprovcnieiu from conserntne tlierapj It hns fre 
qucnily been possible to perform less radical proeenlurc’S nnd the post 
opcmtne course has been smoother with the application of intrainus 
cular and inirapltiiral penicillin In addition to intmniusctilar doses of 
50 000 units every four hours thoracentesis should be iierfonne-d ni 
eight hour intervals instilling 500 000 iiims of pcninllin inirnplturnll> 
following tiic wulidrawml of as mucli exudnte as jxjssiblc After tuentv 
four Iiours of this treatment dunng which constdcrnblc clmieal iin 
jirovcinciii will appear if it is to occur surgical dramage should be 
instituted if the exudnte continues to be foul Areas of cellulitis and 
thoracic wall abscesses at the sue of insertion of the thoracentesis needle 
vvhiclt formerly ocairrcd frequently Jnvxi become nre with the cm 
Idopncnt of |>cnicillin 

The best results in ilic treatment of empyema will be obiainctl onl) 
b) carcfnl consideration of the several factors which nnLc it neewsar) 
to supplement mcxhcal wiilt surgical ilurap) The development of i 
thick willed chronic cmpjcmi envu) is the feature to be ginidetl 
against Drainage of an cinp)am dunng its carl) stage by re*scriion of 
a small portion of rib is i considerably less fonmdabic procedure 
than the much more ndical phviic prorciliircs necessary when appli 
cation of surgical measures is tinjnstin'ibly dchyed It is rcisomlilc to 
iKTSist in medical treatment as long as syTnjuoin me miprovcmenl or 
curs fever decreases or rciinins nornnl the amoimi of exudate iv 
pirated and si/c of the empyema easily decreases and ihe jnis icmams 
'lerilc If medical ttcitinent for a jicruKl of two or t(iie‘< wn 1 s has not 
produced cure nnd if imrkrd iniprovviiicnt is not toniinmng addi 
tional surgiml nicnsuies should l>c ronsidcrcti \hhough n rib rcscc 
tion at this time lengthens tlic |M.rio<l of convnlrsrtnrt it prevt lUs the 
development of n chronic cmpyciiia rnvity Rcj>c-iial icinoval of c\ 
ticmtly thirk exudate may liccotne diffinili or im|>ovMhlc or llmailrnt 
masses of Tdirm inny develop winch plug the tliorart niesis iirctlh I./ku 
I niioiis of exudnte nny npjicar which cannot be draliutl c/Ttcuiitly hv 
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ilioraccnicsis Rapid and repeated rcacaimulation of large amounts of 
sterile fluid make ilioracotomy necessaiy as docs CMdcncc indicating 
the presence of bioncIio}ilcural fistula Marked thickening of the pan 
eial or Msceial pleura ma\ make thoracentesis incfiiaent 

Whlh the adsent of chemotlierapeutic agents the clinical picture of 
empyema has been altered in some cases Follouing adccpiate penicillin 
ticaiment of piogenic puhiionar)' infections some patients ivill appear 
to rccoicr completely but, one or two weeks following die cessation of 
chemotherapy, mil manifest the symptoms and physical signs consistent 
with acute empyema Such cmpycnias usually respond a\cll to surgical 
diainage and the fluid obtained therefrom is usually sterile although 
jiositiNC cultures may oecur This is tvpified by the following case 

Casi II — A 6^ year old white man entered the Massachusetts Memorial 
Hospitals iMth a chief complaint of chills, fever, and dyspnea of one weeks 
duration live weeks prior to admission the patient experienced an illness 
clianctenzed by a preceding upper respiratory infection, dulls, fever, right 
dicst pain of pleuritic tyiie, and cough productive of mucopurulent spuluiu 
occision illy streaked with blood In addition to syanptomaiic theripy 300 000 
units of penicillin in peanut oil and beeswax was administered daily for a 
jieriod of ten days at which lime all svmptoms had subsided, and he grad 
uilly resumed normal activitv About ten days later and one week prior to 
idinission he noted increased fatigability and dyspnea on slight exertion, 
gradually increasing fever, and reappearance of nght chest pain 

I’liysical examination revealed a temperature of 102® F, respirations 30 
pulse 88, and Iilood pressure 120/80 The essential physical findings were 
limited to the right chest which showed dullness to percussion below the 
fourth nb antcnorly and below the fifth rib postcnorly, with dullness in the 
axilla rising to the posterior axillary fold Diminished breath sounds and 
whispered pectoriloquy with decreased tactile fremitus were also present 
over this art i The urine was normal The hemoglobin was 12 5 gm white 
cell count 32 100 with 78 per cent polvanorphonuclcar neutrophils Sputum 
culture sliowcd alpha and nonhemolytic streptococcus and Neisseria catarrh 
alls Chest xray revealed fluid in the right pleural cavity and capsulated 
fluid in the right major fissure and an appearance suggestive of atelectasis 
of the right middle and lower lobes (fig 157) 125 cc of greenish sweet 

■■mclling very tliick jms was removed and 200 000 units of penicillin was 
instilled bv thoracentesis Culture of this fluid showed no growth in six 
(lavs \ further attempt to drain this loculated empvema by thoracentesis 
needle met with considerable difficulty due to thickness of the exudate, 
and the patient continued to run a low grade febrile course A portion of the 
ninth nb was therefore resected in order to establish adequate drainage 

Following operation the patient improved rapidly syanptomatically re 
maincd afcbnlc and drainage from Ins operative wound gradually decreased 
The patient has remained well liis operative wound has healed, and dicsi 
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xray rcv-cals no csidcncc of pulmonary disease Uiree moniiis ilicr his <(iv 
diarge from tlic hospital 

Olhu- eases n»a) d€\eIop sterile ciupycim duritij, the course ul adc 
quale peniallin therapy ot the imdcrl^inh acti\c pulnionir) disease 
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^^lrtc collections of cstidaic Jiicnisc les/Kjnd well lo siir^ml di im n.i^ 
It \iiould be rcniefiil>cie<I tini mere sicrili/aiion of pIniraJ ivndah is 
no hJ'Tintcc of airc iinsniuclt ns prolongwl pctiirillin ilurips iindn 
sinh njnniistana's iiip) rs^nli In rxtinsivt pknii il tfiic U ninu riiwl 
acctiiTiulation of lar^c iinsst^s of fibrin thc'sc imsso of fifirin jii difli 
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aill to rcmoNC surgicall) ni a later date and prc\cni ic expansion of 
the lung uith return of pulmoniry function 

rEMCa,LIN IN BRONCHIECTASIS 

This irrc\crsible pathological process intohing the bronchial tree 
and sunounding pulmonary parcnch)ma has assumed increasing im- 
portance in recent years Better methods of diagnosis ha\e shot\n it to 
be considerably moic common than pre\iously supposed, and chemo- 
therapy combined tvitli improeed thoracic sui-gical technic has com- 
jilctcly ch.ingcd the method of management of the disease That the 
definitive treatment of bronchiectasis is surgical cannot be questioned 
but only about half the individuals with this disease aic suitable can- 
didates for surgery, many of the remaining half showing extensive bi- 
lateral disease Medical measures may provide efTcctiv'c symptomatic 
relief for a laigc numbei of patients ineligible for suigery’ The proper 
use of pcmallin and other methods of ticatmcnt for pneumonia and 
sinus infections aic important in pi eventing the development and pro 
grcssion of the changes compiising bronchiectasis and in minimizing 
hilai fibrosis vthicli increases the difficulty of dissection at the time of 
stirgci7 

While defining die importance of penicillin in the management of 
bionchicctasis the temporal y effectiveness should be emphasized It is 
most useful in the control of aaite icspiratory' infections associated w ith 
vaiying dcgiecs of pneumonitis which aic frequent in these patients 
and for the picpiration of patients for surgei7 Cough, sputum and 
general signs of chronic sepsis mav be decreased by penicillin treat 
ment duiing the intcival phases although prompt recurrence is not 
inficqucnt when ticatmcnt is stopped These features as well as others 
mentioned below arc illustrated by the following ease 

Casi 111 — \ 50 year old vsliite man vxas admitted to Ev ms Memorial VMth 
i chief compi iinuof productive cough and weight loss since an episode of 
jmciimom i rine vear prior to admission One year prior to admission the 
patient had been treated for pneumonia VMth intramuscular penicillin for 
I period of one vseck v\aih quite a sitisfacton response insofar as the aaite 
illness wns concerned During the two months following his discharge he 
noticed the onset iiul progrcssisc increase of cough jiroductivc of yellowish, 
occasionally blood streaked foul smelling sputum mostlv in the morning 
\\ light loss of 20 jinuncls had occurred dunng the last six months 

Phv steal examination revealed a temperature of 100 2°!' pulse 82 res 
jnrations 22, and blood pressure 130 '80 Advanced dental canes and gingivitis 
were present Txainination of the chest revealed dullness and dcacased 
brt nil sounds over the right lower lobe posicnorlv and posterolaterally and 
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infrequent course rales and rhonchf o\cr lioth loisTr lobes posteriorly Tlie 
iinnc u'as normal Tbe hemoglobin svas 11 7 gm ubitc cell count bflOO uith 
normal dilTcrcntial sedimentation rate (Westergren) 120 mm per hour 
Sputum culture resealed hemolytic Staphylococcus aureus K pneumoniae 
H influenne and alpha hemolytic streptococcus. Lipiodol studies rc\ealed 
bronchiectasis of Ixith bases, in the lingular portion of the left upper lobe 
and posilhl) also ;n the right upper lobe. 

In addition to postural drainage 25 000 units of penicillin c\-cry three 
hours was administered jntnmusndarl) os sicll as an equal amount In die 
aerosol route omitting luo of the doses by the latter route during the night 
Tlic patient became afebrile on the third day of treatment and remiinctl to 
until diidiarge The quantity of sputum gradually decreased from an initid 
\t>lumc of 550 cc to a final sulunic of 50 cc after four svecki of tins t\[>c 
of therapy Tlic initnlly foul ipiitiim became dimncdy less rmlotiornm 
during the course of the treatment ITic rales at both lung bases gndualls 
d/minisht'il llic sputum culture at the conclusion of trciimcni slioucd E- 
coH Proteus vulgaris and H influcnmc The patient los discharged mi 
pnned and was insiructctl to use penicillin OOO units per cc. four limes 
a day in a Vaponefnn ncinihrer 

Approximately three month* after discharge the pitient returned w/th 
increased cough and sputum whidi on niliurc rcscalwl Protein snilgnris inti 
H influennc A course of streptomycin icrosol fiilctl to pnrduce any rlminl 
improvement or endication of the gram negative members of the sputum 
flora all of vsltich vscrc shown to he highly rcaisnnt m vitro 

Posiural drainage bronchoscopir isptniiioin md general care nrc 
not to be neglected 

1 he importance of adniinisirntion of penicillin aerosol is well cstnh 
Hshed Tiid belter results may be obininni if imnmiisaihr iiijeciioiis 
arc employed concomiiantly Vinous mtlbods Jn\c bt.cn dcscril>cd f»)r 
aerosol therapy TIic original ariidcs should l>c ronsnited for details 
of technics. 

Two general tvpcs of ncbuli/aiion have l>ccn nscil — that employing 
a lnnd*oj>cmt'd bulb or foot pump is a power source and tint employ 
mg o\)gcn for supplying ilic povvxr ncccssarv to bmk up the aqucims 
soluiioii of penicillin into a fine misf Mihough the hind bulb is rcatl 
ily available and ^imjdc it docs not produce a rnic mi't and its u^c is 
tiring to iJiL patient 

1 be Vipnii fnii ntbulirtr which is imnnfacturcd Imth of gl't's and 
of phstir the Inter l>cing nonbreakabk protltU-cs a finch divided mist 
tnili 111 oxygen flow of aUim 5 kitrs yicr minute. A valve is evvcntnl 
for rc-gnlaling llic flow of o\>v^ particles juo 

diitevl b\ tins mcthotl pu of such si/< that very few leave with the tv 
|»lrtil air so that ilu list of a rtlmiihmi^ bag is iml necessjry * I ilt 
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Wise, apparatus designed foi production of negatne pressure during a 
jiari of each rcspiraioi-) cycle offers little adsantage in the treatment 
of bronchiectasis although it is of value in therapy of sinusitis The 
equipment necessaiy for this t)pe of therapy is now readily axailablc 
and ajiplicablc for use in the home Twcnty-fi\c thousand units in 1 cc 
should be aciosohzed e\eiy four hours while the patient is aw'ake and 
once dining the night if necessary riftecn minutes is usually required 
to nebulize this \olume of solution Small tablets of penicillin arc a\ail 
aiilt which dissohe readily and ma) be dropped through the vent in the 
nebulizer to which a small toliime of saline ma) then be added, thus 
obviating the difTiculiics intohcd in the use of penicillin in rubber 
capped bottles In conjunction with tlie aeiosol therapy, 15,000-25,000 
units should be administered intramuscularly every four hours As im 
pro\cmcnt occuis, jiarcnieial therapy ma^ be discontinued and aerosol 
treatment continued with lengthening of the inier\als between inhala- 
tions so tint finally they arc being taken once or tw'icc daily 

Tollowung eradication of the penicillin scnsiiiic, gram positive bac 
tena one frequently obscncs, paiiicularl) in cases showing a poor 
icsjionse to penicillin aeiosol, a flourishing population of gram- 
negatue bacilli which in turn may respond to streptomycin aerosol 
although w’lih considerably less ficqucncy than do ilte gram positne 
bacteria to penicillin Because of this phenomenon and the maiked 
improNcmcnt which sometimes follows eradication of gram-negative 
bacteria the two antibiotics hate been employed together for nebuhza 
tion Streptomtein ma) be nebulized wuih penicillin using 50,000 to 
100,000 /ig in the 1 cc of solution to be aerosolized The viscosity of 
more concentrated solutions results in frequent clogging of the nebii 
lizei and fiolhing of the solution 

The duration of treatment taries w'lth the effects obtained Control 
of acute episodes of pncumouiiis is generally relaiivcl) rapid but the 
chronic naiuic of this disease should suggest that more prolonged treat- 
ment IS necessarv to jiroduce subsidence of the chronic inflammatory 
jiioccss than in the case of acute infections Thus, while marked mi 
jirosement with decrease lu cough solume and foul cliaracter of spu- 
tiiiii and increased Mlal capacity and general well-being may appear 
after the first week of therapy, some patients may show improvement 
onlv after two to four weeks of therapy The irreversible changes in the 
bronchial tiee predispose to carlv and frequent reinfection Patients 
unsuitable for surgeiv who are to lie treated bv medical means alone 
should be treated for several weeks with repeated treatment at intervals 
dejieuding on the recrudescence of svmptoms Improvement niav be 
<e\pccieal in 50 to 75 per cent of patients and bv repeated treatment 
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considcrafaJc rehabilitation may be achieved poorer results rmv be 
expeaed m elderly pauents with emphysema and hbrosis in whicli 
transmission of Uic aerosol to the sue of infccuon is iiicffiacnt To 
what extent combined pcniallin strcpiomyan aerosol mil improve 
the results IS undetermined Appearance of streptomyan rcsisnnt bic 
icria IS quite frequent in contrast to the infrcqucnq of development 
of penicillin resistant organisms 

Use of pcniallin as an adjunct to surgical trcitmcni Ins extended 
the indications for siirgcr) reduced the inadcnce of posiojHntivi 
empyema and by diminishing the amount of sputum preoperundv 
has decreased the frequency of atelectasis Ininunusmhr and aerosol 
therapy iliould be admiiustcrcd preopcraiivcly until the volume of 
secretion is at a minimum usually one to three weeks Postopiniivelv 
pcniallin should be continued until the patient has been ifehnlc lor 
about five days should rcniov'al of pleural fluid be necessary lOOOflO 
units should be instilled fol/ouing each thoracentesis 
Oral rcnctions to pcniallin consisting of edema of the bps stoiin 
tilts or glossitis With which the tongue may appear either reil orgi ivish 
black will be observed with increased frcquciiq if penicillin aeiosol 
thenpy IS prolonged 

PEMaiXIN IN HRONOnAL ASTHMA 
The results of penicillin therapy in these cases Invc been alinovt 
uniformly disappointing whether the iniraniusruhr or aerosol nictluxl 
Ins been employed The part which cocxisitni broncliinl infect ion phy*> 
^viil to some extent probably dcicmiinc the cfTcci obiainctl Pcninlhn 
sensitive organisms arc usually eradicated and large numbers of gram 
negative bacilli usually appear but little symptomatic rtlicf is obiaincil 
Tile dangers of local or general allergic nactions to jicnicillin sfiould 
alway^s be kept in mind Although we Invc not obstrvetl any ihrmini, 
reactions a number of asthniaiic piiitnis have become definitely worve 
following intraniusailar or aerosol |>cnidllin and othtT invLUigators 
have reported the appearance of asthma m pauents trcatetl hy acrovol 
who Ind previously never cxpencnccil this symptom 

PEMCIU-IN IN AasCE-SS OF THE LUNG 
The part whlcli pcniallin plays m the ireaimcni of lung almTss vvill 
'“ary with the situation peadiar to the imlividinl paiitni Ih^st icmiJiv 
will Ik? obtained only by the jiidiaous apjiliratmii of lx)tb fbrinoilur 
apy and surgical measures Patients who manifest ariiic cojiMitniion il 
syanjiioms and signs vsaH usually impiovc w nh |H.nirlllin with dint aw 
in fever cough sputum general toxintv and pnriimoniiiv surrtrttud 
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mg the abscess The following ease illustrates the fasorablc response 
sshicli may occur -with penicillin ihenip) 

Case IV — A 28 )cir old vhitc s\ormn sras rdmittcd to Evans Mcmoml 
iMth the chief complaint of prodiictnc cough, chills, .and fe\er of four 
A\ccks' duration Siv isceks prior to admission, scscral da)s before the de- 
Incr} of her fourdi full term infant, she noted the onset of an upper res 
piratorj infection accompanied by a mild nonproductn c cough t^hich 
persisted until four weeks prior to admission tthen it became producute of 
thick, yellow, purulent sputum Shortl) after, chills feter and left chest pain 
occurred Symptomatic therapy produced partial remission of these symptoms 
although cough continued is did nightly chilly sensauons and sweats Pro 
gressne weakness, weight loss of about 10 pounds, and occasional, faint 
blood streaking of the sputum finally brought her to the hospital 

Plusical examination resealed a temperature of 101° P, pulse 96, respira 
lions 36, and blood pressure 130/80 The essential positne physical findings 
were limited to the chest which showed slightly greater respiratory' excursion 
on the right and occasional rales to the left of the spine posteriorly with 
occasional postptussic rales oter the left apex anteriorly The urine was 
normal The hemoglobin was 11 gm . sshitc cell count 10,000 with normal 
differential, sedimentation rate 115 mm per hour and blood culture was 
negattsc Sputum culture rescaled alpha licmolstic streptococcus, hemolytic 
coagulase positise Staphylococcus and E cob Smear and culture of sputum 
wns negatisc for aad fast bacilli Chest x-ray showed an area of pneumonitis 
at the left apex containing an elliptical casity approximately 2 cm in 
diameter ssath a fluid les cl (fig 158) 

In addition to symptomatic therapy for cough and chest pain, 20,000 units 
of penialhn ssas giscn cscry three hours intramusailarly and 25,000 units 
cscry four hours bs the aerosol route A decrease in cough sputum, and clicst 
pain occurred during the first sseek of penicillin thcraps Febrile rises to as 
high as 101° r ocairrcd during the first clcscn dass of penicillin therapy, 
follossang sslitch the temperature remained normal After tsso ssceks of 
fhcmothcrapy the patient ssas asymptomatic, producing no sputum, and 
the dicst film shossed marked resolution of the pneumonitis in the left 
upper lobe although the casity ssns still present but markedly reduced in 
size \ftcr three ssceks of therapy chest x ray rescaled continued resolution 
of the pneumonitis and no casity could be demonstrated in the left upper 
lobe \ftcr four ssceks of treatment there ssas no esidencc of actisc pulmo- 
nary disease and only slight residual pleural thickening remained The patient 
ssas discharged consnlcsced unescntfulls and lias remained sscll during 
tlic one and one half sears since her disdiarge 

Tlosscscr medical therapy should not be continued after it is evident 
that no further benefit is to be obtained Mechanical factors .ire of im- 
portance in the results obtained ssith penialhn Aaite abscesses ssdiieh 
dram ssell bronchially do sscll \bscesses sshicli persist ssith the foniut- 
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tion of fibroiic is alls which collapse w’lih diffiailty cannot be expected 
to respond to chemotherapy alone The aerobic postpncumoiuc t)pc of 
abscess will frequently respond well, healing completely with cliemo 
therapy alone, partiailarly if treatment is started within two w'eeks of 
the onset of infection and continued until there is x-ray eiidcncc of 
resolution of the pioccss This resolution usuall) requires sescial weeks 
and may lequire months The anaerobic, putrid abscess arising on the 
basis of bronchial obstruction and atelectasis responds poorly to chemo 
therapy and icquircs surgical drainage This is well illustrated by the 
following case 

Case V — A 27 )car old colored man was admitted to Eians Mcmornl 
with tlie cliief complaint of clironic cough products e of large amounts of 
foul sinellnig sputum Three months prior to admission the patient under- 
went a tonsillectom) under ether anesthesia Two weeks later he deieloped 
cough producUve of sputum both of whicli progress^ ely increased in sevcrii) 
Intermittent fcicr, right dicst pain, and 20 pounds weight loss occurred 
during tins period and he was treated at an outside hospital with 30 000 
units of penicillin eten three hours for a period of three weeks with some 
decrease in cough and producuon of sputum but continuation of feter, pain, 
and no essential change in the x ra) appearance of the pulmonar)’ lesion 

Ph^-sical examination rciealed a temperature of 102® F , pulse 100, res- 
pirations 30, and blood pressure 120/60 The positne physical findings were 
limited to the diest wliidi showed limited expansion on the right, increased 
dullness over tlie superior portion of the right lung to the le\cl of the 
seientli nb posteriori) and the third interspace antcnorl), with a few 
scattered rales o\er tlie right upper lung field postcnorl) The hemoglobin 
was 10 5 gm , white count 20,500 with 72 per cent pol)niorphonudcar neutro- 
phils sedimentation rate 110 millimeters per hour Chest xray showed a 
cants sMth a fluid let cl in the right upper lobe 

Adequate open drainage of this abscess was obtained in die midaxillary 
line following partial rcseaion of the fourdi and fifth ribs under local 
ancsUiesia Penicillin was continued postoperatncl) adequate dninagc ap 
jicarcd to be established and a bronchocutancous fistula was obnousl) present 
Dunng the three postopcratisc mondis marked symptomatic improscment 
continued but moderate productise cough widi a small amount of drainage 
and cndencc indicating a bronchonitancous fistula persisted Further surgi- 
cal inters ention s\ns therefore, deemed adnsablc and lobectomy of the 
right upper and middle lobes was performed FollosMng an iincscntful con- 
salcsccncc the patient has been entirely svcll for a period of fifteen months 
from the final operation 

Although prolonged therapy for weeks or months may be required 
to produce healing, pursuance of adequate medicil treatment for two 
to four sseeks without csidcncc of definite and continuing improsc 
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mcnt should suggest a rc\ic\\ of the situation %MtJi a \ica'. to surgical 
intcncntion so that pulmonar) damage ma> be minimizal and the least 
radical procedure may be adopted Pcnialhn senes as n raluabic ad 
junct in preventing postoperative cmp)cma and thoracic wall abscess 
Combined aerosol and iniramuscular penicillin should be employed 
with a dosage of M least 25 000 units ever) four hours b> both routes 
omitting tlic aerosol during the hours of sleep Cure should not be as- 
sumed without performance of bronchogrims inasmurh as rcMdual 
cnviiics ma) be demonstrated b) this means which arc complcicl) inap- 
pircni on routine films Likewise pcniallin treatment can scarce!) be 
regarded as airativ*c if broncliicctasis is present following ihcnp) 
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Hull of fibrniic in'; which colhpsc wuh difficulty cannot be expected 
to K-,])nml to fhcmoihci done The aerobic postpneuinonic t>pc of 
ab-^rc'.s will ficijutiuK icspond well, healing completely with dienio 
thcr ip\ alone, puticidaily d ticatmcnt is started within two weeks of 
(he onset of infection and continued until thcie is xray c\idencc of 
rc'ohition of the process Dus icsolution usually requires scicral weeks 
ind m\\ icqiuic months The nnaciobic, putrid abscess arising on the 
base- of broiii Inal obstinclion and atelectasis responds jioorly to cheino- 
iliu i[)) and rcqiincs surgical diainagc This is w’cll illustrated by the 
lulluwing case 

Cssi \ — \ 27 )CTr old colored man was admitted to Leans Memorial 
witii iltt (but complaint of chronic cough prodiictiic of large amounts of 
fnil^nulhn,^ spuuuii Three months prior to admission the patient tinder 
wu 1 I'lnMllLCinnw under cdier anesthesia Two weeks later he desclopcd 
fo vl> p> kIucUsc of sputum lioth of which progressis cly increased in sescrii) 
fmcrnuMeiu fcsei right cliest pain and 20 pounds weight loss occurred 
dutint, tills period md he was ucated at an outside hospital with 30 000 
mills of penicillin c\en three hours for a period of three weeks with some 
detrea'-c m coiigli and production of sputum but continuation of feter pain, 
md no es':''nti d < halite in die x ra) appearance of the pulmonnr)’ lesion 
I’htsin! csuninidon receded .i icmpcraiure of 102® F, pulse 100 rcs- 
fiintioiis "ifi (lid blood pressure 120/60 The positnc physical findings were 
liiiiitid to die chest which showed limned cvjiansion on the right increased 
dulltiLxs o\cr ilic superior portion of the right lung to the lc\cl of the 
wtendi rib jiosicnorl) and the third intcrsjjacc antcnorlj wath a few’ 
sc lilt red rales otcr the right upper lung field postcnorl) The hemoglobin 
was 10 5 grn svliiic enuni 20 500 with 72 per cent poljmorphonuclear neutro 
pliils scdiineniaiion rate 110 mdlimcicrs per hour Chest xraj showed a 
( Oils with I fluid le%cl in the right upper lobe 

Adcciuait open drainage of this abscess was obtained m die midaxillary 
line following parti il re-scction of the fourth and fifth ribs under local 
anesdiLsii IVinciIhn was continued postopera in el) adequate drainage ap- 
p'aied to he cst ihhshed and a hronrhocuianeous fistula was obsiousl) present 
During die three postopentne months marked S)awpiomaUc improsemcnt 
foiitiniied Inn moderite produeme cough with a small amount of drainage 
and esidcnic indicating a hronchoaiiancous fistula persisted Further surgi- 
ci1 linen ention was therefore deemed adsisahlc and lobcctom) of the 
T g u upper and nmldle lobes was performed Following an uncsentful con- 
eneiicc lilt patient has been cntircl) well for a penod of fifteen mondis 
ftom ilu final operation 

^ \ It hough prolongtal therapy for weeks or months may be required 
<K luc lea mg piirsnanrc of adequate medical treatment for two 
Wee s wit unit isuicnre of definite and continuing improve 
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mcnt should suggest a rtmcu of the situation uith t mcsi to surgical 
intervention so that pulmonary damage may be minimized and the least 
radical procedure may be adopted Peniallin serves as a valuable ad 
pmet in prevenung postoperauve emp)ema and ihoraac viall abscess 
Combined aerosol and intramuscular pcninllin should be employed 
vvTlh a dosage of at least 25 000 units every four hours by both routes 
omitting the aerosol dunng ilie hours of sleep Cure should not be as- 
sumed inthout performance of bronchograms inasmuch as residual 
cavities may be demonstrated by this means which arc completely inap- 
partnl on routine GIms Likewise peniallin treatment can scarcely be 
regarded as curative if broncliieaasis is present foliowung therapy 
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USE OF ANTISPASArODICS AND SPASMODICS IN 
THE TREATMENT OF 
GASTROINTESTINAL DISORDERS 

Piiiup Kramer MD • 

AND 

Franz J Incelfincui M D f 

Abdominal complaints frequently are caused by uncoordinated and 
abnormal motor function of the gastrointestinal tract The sjanptoins 
so produced arc cxtrcmcl) ^*a^lcd but include diarrhea constipation 
cramps, bloating flatulence abdominal distress and sensations of cpi 
gastric fullness and pressure In treating these complaints the physician 
naturall) attacks the underlying causes, but he ma) also rclicsc the 
motor disorders directly b) the use of antispasmodics and spasmodics 

ANTISPASMODICS 

Mode of Action — Antispasmodics maj affect gastrointestinal motor 
function by one of tlirce basic mechanisms 

1 Tile acti\it> of the smooth muscle is dcprcssctl dircaly 

2 1 lie action of the paras)anpailictic nciaous 5) stem uhich on the 
s\holc stimulates gastrointestinal niotiJity, is opposed Since the paja 
s)anpaihciic system is believed to liberate a dicmical mediator acct>l 
diolinc drugs that oppose parasympathetic aciivii) arc called en/i 
choUnergtc 

3 Tlie action of the s)'mpathciic nervous system which inhibits 
motilu) IS imitatctl or poiciuiaicd The chemical mediator of this s}-s- 
icm IS an adrenalin like substance hence s)7nj)ailiicchinimctic drugs arc 
called adrcnrrgtc In ariiial practice the use of adrenergic drugs Is dis 
appointing for the sulc effects ma> be marked and adrenergic action 
on gastrointestinal motor function is often transient and insignificam 

General Evaluation — ^Thc properties desired in an ideal anlispas 
niodic arc 


Trom ihc Fvani Mcirwirul >fa)Qrtiii«cifs Mmorbl Hc«piialj and ilic T>fpari 
mmi of \fcUfcine IVntou (tnlvntitv Scliont of Mcrflanc Doslcrn 
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Irtllrinc Evam Mcmorul Mi'Uf I himiis Memorial llmpliih 
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1 Effectiveness in oral fonn 

2 Long duration of action 

3 Ereedom fioni to\ic effects and side reactions 

4 Absence of habit fonnation 

5 Inexpensiveness 

In spue of the many preparations on the market, the ideal anti 
spasmodic, as outlined abotc, is not available at piescnt One nuist 
choose, consequently, the antispasmodics diat most closely ajjpionch 
the characteristics of the ideal drug This choice is anything but easy, 
particularly because the effectiveness of a preparation can be evaluated 
by any one of four widely different methods which often yield contra 
dictor)’ results 

1 An antispasmodic may be tested b) noting its effect on isolated 
smooth muscle, such as a strip of intestine or a guinea pig utenis 
Effectiveness of a drug as demonstrated by tests of this type is no in 
surance that the drug possesses any clinical value The latest super 
antispasmodic that the physiaan may be urged to use may relax the 
uterus of a guinea pig, but it may have ver}' few antispasmodic propei 
ties when used in the much moic complex situation that obtains in the 
intact, living animal 

2 The second method which evaluates the effect of drugs in whole 
animals encounters two difficulties In the first place, the response of 
man’s gastrointestinal tiact to an antispasmodic agent is not neces- 
sarily identical with the lesponsc observ'cd in an animal Secondl), 
laboratory animals often arc subjected to operative procalurcs whicli 
make observation of the intestinal response easier but also cicatc uii 
physiologic conditions 

3 The third method, objective clinical investigation, studies the 
action of antispasmodics in human beings and employs methods that 
are as objective as possible Foi example, intestinal motility mav be 
observed in a resting human subject by means of fluoroscopj or 
balloon kjmogiaph records obtained under controlled conditions 
Thcieupon a drug is given and the subsequent motilitj compared 
with that of the control period A balloon kjmograph method' v\as 
used bv us in studying the effect of divers drugs on the motor function 

'of the nonnal human small intestine The results of these studies arc 
.1 imarizcd in Table I Such observations, however, pennit only hm 
ned conclusions Thus a drug may be ineffectual as judged bj balloon 
kvanograph tracings of small intestinal motilitv, but the possiliihtj 
remains that the drug maj act elsewhere in a manner not detectable 
bv balloon kvanograjih methods 
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4 TIic fourth method depends upon c\-aluation of the patient s 
clinical course In conditions lihcl) to be treated tttth anttspasmodics 
such an eraluation is difficult The ct idenct is nonobjectn c and usuallj 
rests on the patient s statements. If a patient feels better after he is 
gi\en a certain preparation it nia> be the result of this treatment but 
miprotement maj be 5i>ontancous may be psychogenic, and is in 
fluenced in general by a host of uncontrolled factors 

Administration — IVhcn and hoiv should antispasmodics lie giscn? 
Although Hide sanations are to be expected an aniisiiasinodic giscn 
by sein usually is actiso ssitliin a fess minutes an intramuscular or 
subcutaneous injection in fifteen to thirty minutes and an oral dose 
in tinny to sixty minutes An intrascnous injection acts scry rapidly 
but the total clfcct and its duration may be less than tint adiicscd by 
an intramuscular dose, for the high blood Its els of a dnig that fol 
loss Its inlras-enous administration fasor partial loss through destriic 
tion and excretion Furihennorc, some dnigs of ssliicfi syniropan may 
serse as an example may be cffectise if given by moiilh but are inactisc 
it giscn paremcrally 

The time and the trc<iucncy of gising oral doses should be deter 
mined by the cliroiiological cJinractcnstics of the patient s sympionis 
In patients ssho complain of cramps and gas soon after eating for exam 
pie, the apparently liyyieractise gastrocolic reflex should be treated by 
gising an anuspasinodic about thirty to fiflecn minutes before meals 
If a patient ssatli peptic ulcer complains of pains one liour after meals 
and during the niglit the amispasmodic is logically given just after 
meals and at bedtime 

In general patients should be told to use oral aiilisj) ismodics at slated 
limes not as needed If an nntisjiasinodic ssorls at all it siorls by 
substituting Its osi n tyjic of controlled intestinal motility for the abnor 
iiial inoiiliiy causing tlic symptoms This objeclisc can lianlly lie 
acbiesed i[ medication is used hapharanlly and irregularis and only 
S'hcn the intestinal abnormaliiy Is at its maximum 

IJelladonnn Alkaloids. — This group includes atropine Icvoroiatory 
hyoscyamiiic (bcllafolinc) scojwlaminc (Ityoscinc) ami linciiire of 
liclladonna These substances act as antispasmodics by sirluc of their 
anlicliohncrglc artisity 

The belladonna alkaloids base Ixxn uscil for main years as ami 
spasmodics and base enjoyed asoniesshal fliiciuaiing popularits Toslay 
lilt list of asallahlt amisiiasniotiics is larger than csea- fitfnii hut alro- 
pme Icsorotaiory liyoscyaniinc and liclladoniia remain m oiir opin 
inn lilt ninsi cileclisc depressors of iiitcsiiinl iiinlilils dial S\e jHisstss 
Foi ihn reason sec base iiseil fn our studies of small mtestiiial motilicy 
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Experimental Data 

Balloon-Kymograph Records of Human 
Small Intestine 

1 (Drugs Given Parcntcrally) 

Evaluation 
in Compari- 
son with 
Effect of 
Atropine 

0 6 mg (gr 
1/100) 
Atropine 
sc = 100% 

100% 

150% 

100% 

Approximate 
Duration of 
ElTcct 

1 1 /2 hours 

1- 

3 hours 

1 hour 

Decrease 
in Peri- 
staltic 
and 
Other 
Waves 
0-4+ 

+ 

+ 

4- 

Decrease 

in 

Tone 

0-4+ 

+ 

+ 

+ 

General Clmicnl Information 

Side 

Reactions 

Moderate 
Dryness of 
mouth, my- 
dnasis, 
palpitation | 

1 

Motlcratc 
Same as 
atropine 

Variable 

May be 
pronounced 

General Evaluation Based 
on Literature, Tests, and 
Clinical Impression 

1 

Effective antispasinodic 
Depresses tone and pcri- 
j staltic waves 

Effective antispasmodic 
Depresses tone and peri- 
staltic waves 

Insufficient data 

Dosage 

Oral 

0 1 mg (gr 1/150) to 

0 6 mg (gr 1/100) 
Parcntcnl — s r or i m 
Same Dose 

Oral 

0 25 mg (gr 1 /240) to 

0 5 mg (gr 1 /1 20) 
Parenteral — s c or i m 
Same Dose 
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itollnc Parcntcnl—i m. IVcllmlrwry rcporn indi InnifTicient 

2 mjT (t^r 1/30) to ci\tc good anuipasmodlc dota. 

10 nwf (gT 1/6) actMly 
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0 6 mg (gr 1/100) o£ atropine sulfate subcutaneously to produce a 
standard effect against uliicli die activit) of other dnigs is measured 
A few drugs aie the equal of all opine %\ith respect to the degrees and 
the duiation of its sjiasmolytic action, but most preparations are de- 
cidedly less effectue 

If atropine is so outstanding on the basis of tests, why docs it not 
enjoy a better reputation in clinical practice-' Partly responsible are 
die side reactions which attend its use Normal intestinal motility, or 
one diat is slightly deranged, responds leadily to doses of ati opine dial 
do not produce major side effects More severe disordeis require larger 
doses, we have, for example, tenipoiarily arrested the colics of partial 
intestinal obstruction bj giving 0 6 mg (gi 1/100) intiamusailarly 
Such doses, howeter, are hardly suitable for routine and continuous 
use It appears that ati opine and its related substances arc good anti- 
spasmodics, but then clinical use is limited by die side icaciions wliicli 
follow doses large enough to acliieve maximum effcctuencss 

Dosage and Picpaialton — It follows from ivliat has been said abo\c 
diat die ojitimum dose of ati opine and i elated drugs is the largest jios 
sible amount uhicli baicly pioduces side reactions Average doses of 
this type are presented in Table I, but considerable indnidual tana 
lion exists in the response of patients In some dosage has to be in 
creased, in others decreased As a general rule, hoi\c\er, no more than 

1 3 cc (minims 20) of the tincture of belladonna or 0 6 mg (gr 1/100) 
of atropine sulfate, oi 0 5 mg (gr 1/120) of bcllafohne should be 
gnen at a single dose, not should more than four such doses be gi\en 
uitliin any twenty four hour period Verj small doses, such as 0 3 cc 
(minims 5) of tincture of belladonna, oi 0 1 mg (gr 1/600) of atro 
pine have been tried, but they could hardly be expected to prose 
effective 

Although tincture of belladonna contains other alkaloids tlian atro- 
pine, little evidence supjiorls the concept that a significant difference 
exists betsveen the aniispasiiiodic properties of these n\o jircparations 
Consequently, the choice bctiscen tinctuie of belladonna and atropine 
sulfate IS often decided on the basis of personal preference, price and 
case of administration 

Hyoscyamtnc — Atropine is beliesed to consist of tsso substances 
dextrorolator) and Icsorotator) hjosc)aminc Of these the Icsorotatorj 
"onn IS much more actne as far as the gastiointcsiinal tract is con 
"Accrued - Lciorotator) Inoscvaminc is aiailable under the trade name 
bellafolinc ivhicli, as might be expected, is an effectue antispasmodic 
but also produces atropine like side effects It Ins been claimed tint 
bellafolinc produces less side effects than an cquualcni dose of atropine, 
but this claim has not jet been substantiated 
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Side Reactions and Toxic Effects — Moderate side effects that attend 
atropinization arc inhibition of sali\ation t\iih consequent dryness of 
the mouth dilatation of the pupil with blumng of Msioii and tach) 
cardia If a patient is scnsiinc, or if large doses arc used restlessness, 
psycliosis and dermatologic lesions may appear Since man) patients 
svlio arc sensitive to the belladonna alkaloids base had experience uitli 
these drugs, their use should ah\Ti>s be preceded b) questions concern 
ing such scnsituit) In an) patient avith glaucoma, atropine and related 
substances arc contraindicated 

Scopolamine — Scopolamine possesses svclUlefincd antispasmodic 
properties, tvhich ivhcn added to its iranquiJizing effects on the ecu 
tral nenous s)sicra make it a scr) useful dnig in tJic prci'cntion or 
treatment of seasickness For routine use however scopolamine is not 
ndvasablc for its side reactions arc often extreme and unpredictable 
Thus even modcmie doses of scopolamine, sudi as 0 “1 mg (gr 1/150) 
may produce states of confusion or delirium 

Adrenalin and Amphetamine — As has been stated previously the 
theoretical spsmolytic action of adrenalin has little clinical signifi 
cance Its action on the gut is cv^ancsrcni and unprcdiaablc * and its 
cardiovaisailar effects predominate Amphetamine sulfate (benrednne) 
depresses gastrointestinal motility occasionally but large doses 15 lo 
20 mg have to be uscd‘‘ The nervous reactions that miglit follow 
the repeated administration of sucli large doves probably coniraindicaic 
the use of bcnrcdriiic as an antispasmodic It is powiblc however that 
bcnredrinc in doses of 5 mg may be used bcncfinally in conjunaioii 
with other antispasmodics Any benefits so derived may be related to 
the effect of benrednne on the central nervous sy'sicm rather than to 
any spasmolytic action 

Fapavenne and isftriics.^ — Tliough these drugs arc stnicturally div 
similar they arc discussed together since their use is limited lo siiua 
lions where rapid hut iransecnt anilspasmoclic effect is desired Pa 
lavcnnc is an opium alkaloid but dillcrs from other opium dcnvniives 
in tliat It retliiccs rather than increases intestinal lone’ Civen by 
mouth subaitancoiisly or iniramiisoilarly it is quite ineffective given 
by vein it provlures a sharp but brief demrase in intestinal motiliiv 
nitrite's in the fonii of nitroglycerine or amyl nitrite prothire i 
somewhat similar cfftci* for this reason pajiaverine or tin niinics 
^'ly he used m the ticaiinent of acute spasms eiihtr hilnry or ga^l^n 
intestinal but they are not suitable for the treatment of more chronic 
disorders Since l>oili papiveime ami the nlinii'S aci as vasodilaiorv 
the p,uient shntilil he Iving doWTi when tliew. agents arc iivcil 

Svnilictic Antispasmodics, — for tiniiv \r'ir> elicinivts have attempitd 
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belladonna alkaloids on the gastrointestinal tract, but that does not 
produce undcsired side effects on otlier organs So far, this attempt 
has not been very fruitful Although side reactions have been reduced 
and even eliminated, a simultaneous reduction in spasmolytic actnity 
has impaired the usefulness of many' products tliat ha\c been syiithe 
sized 

Tiascntine and Syiihopan — ^Tuo of the best known synthetic anti 
spasmodics are trasentine and syntropan Altliough these drugs possess 
different chemical stiuctures, they act similarly in that both relax the 
intestine by a direct effect on the smooth muscle, both arc slightly anti- 
cliolincrgic, and both exhibit some local anesthetic properties” Their 
prease status as anlispasmodics is still a matter of debate In out 
studies on the human small intestine, die spasmolytic action of parentcr- 
ally administered trasentine and syntropan proved considerably less 
dian dial of the natural belladonna alkaloids On the odier hand, 
three groups of investigators have found that trasentine and 

atropine induce an approximately equal relaxation of die laige boivcl 
in man Clinical obsenalions, made by competent audioritics,*’ ** 
also confirm the eflicaq' of trasentine as an antispasmodic, espcaally 
in die treatment of colonic disorders It appears that trasentine, in 
spile of our disappointing results, is a useful antispasmodic, partiai- 
larly since oral picparation of the drug is nearly free of side effects 
The evidence with respect to syntropan is more cqunocal” 

The fact diat trasentine and syntropan are mild local anesthetics 
may contribute to their usefulness in the treatment of gastroduodenal 
disorders According to 'tVolf and Wolff,’” hyperemia and engorgement 
loner die pain threshold of die stomach so that ordinarily painless 
gastric contractions become painful If this is die case, an agent that 
acts as an anesthetic might be effective in part by lessening the sen 
sitiviiy of an iiritatcd gastric lining 

In general, trasentine or syntropan can be used with reason under 
die following conditions 

1 A patient has rcccised belladonna alkaloids without benefit 

2 A patient is known to be sensilnc to the belladonna alkaloids, or 
IS unduly disturbed by moderate side reactions Some nenous indiMdu- 
als complain bitterly if normal salisation is decreased 

3 A patient with glaucoma who requires anlispasmodics 

^ 4 A patient with principally colonic disorders (spastic colon, im 
table colon) 

5 x\ patient with gastroduodenal complaints associated with imta 
non of die gastric mucosa 

Homatropinc Methyl Bromide (Nosailrni, Mesopin) — Tins com- 
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pound resembles airopine in siruciurc ^nd in antidiolmcrgic action 
Ji has been shoun to depress gastric mouJity in man ” and it is rclativcl) 
fRc from side clTecis Homatropinc mcth)l bromide Ins also been rcc 
ommended on the basis of dmicaJ trials " but since most of tlicsc 
were uncontrolled the exact value of this preparation is unknoum 

Pavaintic, Profeml, Amethone and Dibntohne — These ire other 
s)tithcuc substances that have rccci\ed fa\orablc comment is to their 
spasmoljiicactmt) “ These agents hot\c\cr hive been iiiiroduccd 
rather recently and their cvuluation requires more stud) Dibutohne 
believed to act directly on smooth muscle and also anucliolinergicall) 
has recently been Jn\cstJgated by Cummins c/ who report relief 
of painful spasms in a feu patients after injections of this drug Our 
experience Ins been limited to amethone and profeml preliminary 
in\csiigations indicate that these substances ire infenor to die other 
antispainiodics tested uitJi respect to their action on the human small 
intestine. 

Tetracthylammonfum — Tctracthylammonium salts either the chlo- 
ride (etamon) or die bromide base recently been studied as gastro- 
intestinal relaxing agents. These substances ha\c interesting phar 
macologic properties In that they block both parasympathetic and 
symjKiihctic ganglia Lyons et al ” who siudieil the progress of i 
banum meal fluoroscoplcally observed cessation of gisirointesnna! 
motihiy following iiuramusculir injection of tciracihylammoniiim 
Tins oiiscnQiion wns corrobomted by Cliapman ft nl by means of 
balloon kymograph studies, but the response vvis similar md in no way 
superior to Uiat produced by itropinc sulfite OG mg (gruns I/lOO) 
intravenously After injection of etamon iis c/Tcct takes place iJmost 
immediately and persists approximately thirty to sixty mimiies Pos- 
tural hypotension vWiicli may be distressing ocairs frequently and is 
a dcrmiic disadvuntagc to the use of etamon as an antispasmodic 

Combinations of Antispasmodics — A number of preparations on the 
nnrkct contim scvcnl antispasniodics often in combimiion v^iih phe 
iiobarbital These combinations ire offered in the belief dm the 


fiimponcni drugs act syncrgistically in i more c/Tcctivc fishion thin an 
Wjumicni dose of a single drug Such i belief does not ipjicnr vrar 
noted by the evidence aviiliblc ii present Unless hypnotic doses aic 
uvxl ” mclusioTi of phcnobirbiial such is 30 mg (gnm i^) bir 
example probably docs not enhance the antispasmodtr proj>ertles of 
anv preparation On the other hand the inclusion of birbhuritcs m 


atuispasniodic prepamions is frctjutiitly wurrantevl hcratise the vtia 
live may allay nnirogciiic impulses that promote disorders of gavtro 
mieiiiiial inotiliiv 
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SPASMODICS 

Action — Spasmogenic drugs may increase gastrointestinal motiliti 
by (I) directly stimulating die muscle cell, (2) sumilatiiig cholmcrgit 
actmty, and (3) potentiating cliolmcigic activity The last is acconi 
plished by preventing a normally-occuiiing enzyme, cholinesterase, 
from destroying acetylclioline, the chcmioil mediator of the paras)ni 
pathetic system Drugs of diis t)pe exhibit anticholincstciasc actuii) 

Cholinergic Compounds — ^These consist of acctvlcholinc and us \a 
nous substitutes Acetylcholine itself is too unstable to be used dm 
ically, but a more suitable prepaiation is available in the fonn of 
acetyl beta methyldioline diloridc (mcchol)l) Given parenteral!), 
mecholyl is an active spasmogenic agent, oial administration is less 
satisfactoi 7 because absorption is \ariablc and lai-ge doses ha\e to be 
used to obtain an effect The stimulation of intestinal motility which 
follows the injection of inediolyl is usually of short duration but is 
often quite intense The patient, for example, may complain of severe 
abdominal discomfort and cramps Further discomfort to the patient is 
pioduccd by marked side reactions which consist of sweating, profuse 
salivation and general discomfoit Because of these untoward dfccts 
and the often violent intestinal contractions, nicdiol)! is not used ex- 
tensively as a spasmodic agent On the oUier hand, its use has been 
recommended in such chronic conditions as mcgacolon, treatment 
consisting of 100 to 200 mg (grains li/o to 3) given orally once or 
twice a day” 

In an attempt to obviate some of ilic objectionable features of 
mediolyl, carbaminoylcholine (dor)l) and the urethane of beta nietli)! 
choline (uredioline) have been s) nthesized These dnigs ajipear 
to have a greater action on the gcnitourinar) and gastrointestinal tracts 
than on the glandular, cardiovascular and rcspiratoi) s) stems Dorjl is 
a powerful and stable agent, but its verv siabilii) rcndeis it a somewhat 
dangerous drug Toxic reactions iiichidc not onl) the usual effects of 
paras}mpnthctic stimulation, but also malaise, nausea, faintness and 
occasional collapse Because don I is so stable toxic reactions which 
follow Its administration cannot be combated effect iv el) with atropine 
In view of the complications that attend the use of donl, us use as a 
sjiasmodic agent is not recommended 

Of the group of acctvlcholinc substitutes urccholinc appears to offer 
the greatest promise for clinical use In spite of a somewhat reduced 
potcnc) when compared to either inccholvl or dorvl urccholinc pro- 
duces a clcar-aii increase in peiistalsis and tone \i the same tune car 
diovasailar effects aie minimal The effect of urccholinc becomes ap 
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pircnt witliin fivcto t«cnt) minutes of us siibciinncous administration, 
and lUtliin tliirty iniimtcs after an oral dose Its action persists for a 
Iicriod of thirty to sixty minutes Clinically urccliolint has found its 
createst use in ilic treatment of gastric rctcmion folloning t-agoiomy 
for Ijcptic ulcer" The diect of tirecliolinc on the gasirointcstiinl tract 
other than the stomach and duodenum is still under intestigation 
Pending completion of these studies urechohne is not generally is-ail 
able but present indications are tliat it mil prorc to be a serv useful 
spasmogenic agent 

Side Renclwm and Toxic Cfjacts —As noted abosc the side reactions 
produced by the acetylcholine substitiitcs arc the results of general para 
sympathetic stimulation perspiration salieation cardiac slotting in 
creased actuity of uterus and urinary bladder tasodilaiation fall in 
blood pressure and broiichoconstriction If troublesome ilt«e su e re 
actions can be counteracted except in die ease of dorj I ssit i an injee 
tmn of atropine sulfate 0 0 mg (gram I/lOO) subcutaneously In gen 
ml, paiicnuwho arci^not\n to suffer from astlinn slionlcl not begnen 
diolincrgic dnigSa 

Pitiiiinry Extracts.— Pituitrin and pilrcssm contain principles tthicli 
arc belictcd to act directly on tlicsniooih nniscics of the gaslrointcstma 
tract and blood tcsscis Wuli respea to these pressor principles imres 
sin is lit ICC as potent as pitiutnn Altboiigb the effect of pituitary ex 
tracts differs sonicsshai m carious types of animals, an injection o 
piitiitrin or piircssin in man is usually followed by a brie increase in 
gjsiroimcstmal motility " Since ptnsiahic uarcs arc siiniulated bm 
lone not appreciabls afferted the net result of an injccuoii of pituitary 
pnncii>les ii an increase m propulsu-c inoiihiy tint is, t le inin5|>on 

of contents along ilic enteric canal IS promoictl In some eases incrca ^ 

motilit) has been oliscncd for one hour after injection of piiuitrin 
Inil uMiilI^ tlic response is slioricr Side reactions sviuch express t ic 
cflcci of pmiitnr) extracts on blood scssels ronsisi of pallor ica ac ic 
and ladi^rardia , 

Vniicliolincstcrascs — Plnsostigininc is a natural]} occurring ant 
cliolincstcrasc but it Ins been replaced m clinical practice 
ihctic produn neostigmine (prostigmnic) s\Juch is more sta c jiro- 
(lufcs less side rcTCtioiis and is probabh more cfftctnc as a stnnii ant 
of gastrointestinal niotiliis , 

rrostigmmt has Ik.’cii described h) AdUr it al* as the seat sing e 
drug for stimuhtiiif, the inoiihis of the human roloii Not on j is t le 
loiiL of the intestine increased hut propulsnc and roordmaimg ssases 
aic nihaiirtsl W ith the doses required to pro<hicc such ^ 

no side rcaclions arc noted A similar inert asc m tin moliliiv of tlic 



small intestine has been noted by us® and by Scliwab and Chapman"' 
after tlie administration of neostigmine ^Vlien given intramuscularly, 
the effect of prostigmine methylsulfate deielops u'ltlnn fifteen to thirty 
minutes and lasts one hour or longei The oial preparation, prosug 
mine bromide, produces a more variable effect whicli usually starts in 
tliirty to sivty minutes and persists for several hours 

Ergot alkaloids have little effect on gastiointesunal motility and, in 
large doses, predominantly affect other organs For these reasons, ergot 
like substances have no application per se in tlie treatment of gastro- 
intestinal motor disorders On the odicr hand, the action of ncostig 
mine appears to be potentiated by small doses of ei'gotammc tartrate 
(gynergen) Thus Adlei ct al “ have found that 0 25 mg (gram 1/2-10) 
of neostigmine, when injected with 0 25 mg (gram 1/240) of ergota 
mine tartrate, exceeds the effect of 0 5 mg of neostigmine The same 
autliors suggest a combination of spasmogenic drugs consisting of neo- 
stigmine and ergotamine in the doses given plus 1 25 units of pitrcs 
sin This combination appeals logical, for pitiessin has a brief and 
lapid action, neostigmine and ergotamine a more delayed but also a 
more prolonged effect 

DFP — discussion of the anticholinesterases would be incom 
plete without mention of D F P or di-isopiopylfliiorophosphate Orig 
inally investigated as a substance related to chemical waifare, it was 
found to have niaikcd anticholinesterase activity It differs from neo 
stigmine in that the inhibition of cholinesterase by neostigmine is tern 
porai 7 and rcv'crsible, whereas DFP reduces the enzyme irreversibly 
for several weeks Quilham ®' has employed this drug in doses of 1 5 cc. 
(minims 22) of a 0 1 per cent solution injected intramusailarly m sev 
oral cases of postoperative ileus and considers it more effective than 
prostigmine or pituitary extract On the other hand, Comroe ct al®’ 
report that doses of 2 to 3 mg (grain 1/30-1/20) im may induce 
nausea with gastric hypolonicitv Until moie information is available. 
It IS not recommended that D F P be used as a spasmogenic agent 

GENERAL DISCUSSION 

The therapeutic use of sjiasmodics jirescnis, on the whole, less prob 
lems than pertain to the use of antispasmodics In the first place, the 
clinical conditions that call for spasmogenic substances occur mucli less 
frequently than those that indicate antispasinodic therapy Secondlv, 
the available preparations include a number of agents that are un 
equivocally effective, produce few side reactions, and yet differ suffi 
cicntly in the chronology' and chai actor of their action that the phys- 
ician can choose the drug most suited to his needs Thus urecholiiie 
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olTcrs promise in the treatment of post\'agotom^ complaints 5c\crc con 
siipation and c\cn mcgacolon often respond ^-ery uell to the oral ad 
ministration of prostignnnc bromide and crgotamine tartrate and 
]iaraI)TJc ileus can be attacked fairly successfully b^ parenteral mjee 
tions of pitrcssm prostigmine and ergotaminc In dealing uuh para 
l)tic ileus houe\cr the cflicacy of any spasmogenic treatment is deter 
mined to some extent by the degree of mtcstiml distention Marked 
distention partiailarl) if present for a long time often responds poorl> 
to treatment, partly because the extreme stretching of the mtcstiml 
imisde ma) impair its contractile powers and paril> because massne 
distention ma) interfere null an adctjuaic blood suppl) The best 
treatment of ileus nitli spasmodics should consequent!) be anticipator) 
spasmogenic agents should be giitm if paralytic ileus is feared or is just 
beginning' once the intestine is full) distended treatment niih drugs 
ma) prove disappointing As has been rej>caicdl) cinphasircd spas- 
modics arc contraindicated if intestinal distention is associated null 
organic obsmictioti of tlic gut or n itli a locali/jng peritoneal infection 
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RECENT ADVANCES IN THE MEDICAL TREATMENT OF 
ESSENTIAL mTERTENSION WITH PARTICULAR 
REFERENCE TO DRUGS 

Eo^sard D Freis MD* 

There is no disease for which specific tlicrapy is more urgently needed 
than essential h)'pcrtension Statisticians estimate Uiat half of the popu 
Jation over the age of 40 will die of hypertension or its complications 
and that there are 15,000 000 people s\ith hjpertcnsion in tlic United 
States loda) Results ^wth surgical sympathectomy, and tvith speaal 
diets in the treatment of hypertension have demonstrated that the blood 
pressure may he lotvcrcd in certain patients ^viihout harmful effects 
and, indeed with apparent benefit In such eases n seems obnous that 
elevation of the blood pressure fulfills no necessary function and should 
be corrected provided it can be done by benign methods This paper 
fummanzes the c^cpcncncc in this clinic tvith tJic pharmacological treat 
ment of hypertension wth partiailar reference to new h)potcnsivc 
agents. 

CENtRAL CONSTBEIUTTONS 

Not all h^pertensne patients require trciimcni directed at reduang 
the blood pressure In mild eases a conser\7iii\c approadi utilizing ps> 
cliothcrapy, sedauon reassurance and a regimen of luing designed to 
case tile customary tensions of life probably is the treatment of clioicc 
This conclusion is supported by the obscnation tint certain patients 
particularly females may fi\c out a nonml life span iWthout treat 
ment of an) kind Nc\crthcJc35 statistics derived from large senes such 
as tliosc of insurance companies dcfiniicl) pro\T that in general h)pcr 
tension shortens life. Therefore, a prime consideration in determining 
tlicrap) for a given patient is to assess Jus prognosis vvitJioiic trcatmcni 

Frognosiic Signs — Tlic most significant of the prognostic signs arc 
as follows 

1 The Lcxtel of Blood Prasitre — ^An cicviuon of dnuolic pressure 
al>o\ c lEO mm of mercury usual Jy indicates n poor prognosis. T he lev cl 
of sj'srollc pressure must be interpreted with certain reservations For 
example, cldcrl) indhiduals whose larger arteries have lost their chs- 
ticiij ma) exhibit sj-stohe pressures out of proportion to ibe diaviohc 

rrrmi ihe r\'ani Mcroorlal ^faturhllKlt« Memorial Ifo^plDU arui cIjc Depart 
nrpot of XfctUcine Ilmton Unirenity School of ^^edidnp Ho'iDn 

• lojtructor iti Merfidne Bojtoo Unhentty $chnol of Rewarcb rdlmc 

in MoiHclnc and rhj-jirian ro tire Ifnicricnsion Ouipadent Qlnlc Vfaiodiutcn* 
Ifwplulc 
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levels, whereas young nervous patients under emotional stress may haie 
temporary systolic witliout diastolic elevations As a general rule, how- 
ever, as systolic pressure rises over 200 mm of mercury it warrants a 
progressively graver prognosis 

2 The Lability of the Blood Pressine — ^Experience has shoivn tliat 
hypertensive patients whose blood pressures fall markedly after a period 
of rest in bed generally have a more benign form of tlic disease and 
respond more readily to consen'ative medical treatment than patients 
whose blood pressures are fixed Similarly, a marked hypotensive re- 
sponse to sodium amytal "narcosis,” as a rule, denotes a better prog- 
nosis than a slight or negative response to this test 

3 The Optic Fundi and the Kidneys — ^The development of neuro- 
reunitis witli papilledema indicates a malignant transition, it is almost 
always associated with increased levels of diastolic pressure and signs of 
renal impairment such as the presence of albumin, red cells and/or 
casts in tlie urine, impairment of ability to concentrate the urine and 
excrete phenolsulfonphthalein normally When these signs develop 
death occurs usually in less than one year in untreated patients If the 
optic fundi are examined frequently the diagnosis of a malignant 
cliange may be made before the disease has progressed to an irreversible 
stage, and life may be prolonged considerably by sympathectomy, dieto- 
therapy, or drug treatment either alone or preferably in combination 

4 The Cardiac Status — Enlargement of the heart by physical signs 
and roentgenography, decreasing exercise tolerance, paroxysmal noc- 
turnal dyspnea, the appearance of an aortic-diastolic murmur, gallop 
rhythm or pulsus alternans all indicate imminent or obvious cardiac 
failure These signs and symptoms may respond to digitalis for a time, 
but as a rule they require, in addition, rigid sodium restnction and 
Iqpotensive drugs 

Such tests as the cold and postural test, the sedation test, renal func- 
tion tests, examination of the heart and fundi are at best prognostic 
guides, and also may be of value in selecting patients for surgical 

s) mpathcctomy Hoisc\cr, tliese tests are of little use in deciding which 

t) pc of therapeutic procedure, diet, surger)', or drugs will produce the 
greatest reduction of blood pressure and relief of sjmptoms in the indi- 
vidual case As yet, there arc no tests other than a therapeutic tnal to 
determine the most effccuve hypotensive procedure 

CRITERIA FOR EFFECmTNESS OF HYPOTENSIVE DRUGS 

During the past several years m this clinic the effects of a variety of 
dnigs have been investigated in hypertensive patients In this study the 
follovsang tlierapeuuc criteria have been used to assess the relative effcc- 
uveiiess of tliese agents 
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1 The fint requirement of a therapeutic agent for hypertension is 
that It should loucr the blood pressure significant!) m a fair proper 
Uon of patients A host of drugs and nostrums ha^c been used in the 
past mth no proten h)poicnsi\*e effect in most cases Controlled studies 
ha\'e demonstrated that such substances as cvtracts of onion mistletoe 
garlic and ^vatermelon seed the oi^nic nitrates and the xantliincs 
do not loner the blood pressure significantly in the doses customarily 
advised 

2 The hypotcnsJ^e effect should be accomplished nithout serious 
detriment to the patient For example* certain procedures such as the 
administration of p)Togcnic substances bleeding to the point of col 
lapse or starvation cannot be considered therapeutic even tliough the) 
lower blood pressure* Liken ise certain pharmacological agents such as 
pcntaquinc nhilc effcctnc in loncnng blood pressure arc too toxic for 
clinical use. 

3 Accompanying the hypotensne response there should be definite 
clinical indications of arrest or preferably rc\crsal of tJie disease such 
as symptomatic relief a reduction in the cardiac slze^ clearing of ncuro* 
rctinuis and/or other evidences of general impro\cmcnt 

4 The drug should ha\c a duration of action of at least eight hours, 
odicn^ ISC the neccssit) for frequent dosage interferes n ith ihe patient s 
normal habits of life particularly mth his sleep Examples of drugs 
whose duration of action is too brief to be of raluc m long term treat 
ment are sodium nitrite and tcir3Cih)lammonium salts 

5 Finally a satisfactory agent should be effccln-c by moiitli or at 
least b) subcutaneous injection An agent such as dibcnamme that must 
be administered in a dilute solution by slou intra\*cnous dnp is not 
practical for longterm treatraenu 

With these criicna In mind It seems worthnhilc to rc%'icw tlic more 
useful of the medical procedures that ha%c been applied in the treat 
ment of essential hypertension 

POTASSnnf THIOdANATE 

The therapeutic effccthcncss of the thJoc)*anatcs m essential h)’pcr 
tension has been a controscrsial point Experience in this clinic has 
demonstrated a significant reduction of blood pressure in somewhat less 
dian 10 per cent of pauents treated In these few cases howeser the 
t^ponsc has been quite fax'orabic wth freedom from toxic effects and 
tclicf of symptoms In tome patients there has been relief of symptoms 
Particular!) headache and emotional irritability sriihout a demon 
sirable lowering of blood pressure shliUc in ollicrs there has been ag 
praraiion of i)'mpioms. 
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As a result of these experiences the use of thioq-anate in this clinic is 
now restricted to the few patients who after a trial period of scseral 
months have exhibited a definite hypotensive effect If die blood pres 
sure is not significantly reduced after sucli a trial the drug is withdrawn 
and some other form of treatment substituted Before beginning treat- 
ment It IS important to evaluate die efficiency of the kidneys by means 
of the history and sucli laboratorj procedures as die routine unnalysis, 
the concentration-dilution test, the phenolsulfonphdialein test and the 
blood nonprotein nitrogen concentration, since patients with renal im- 
pairment may develop high serum levels of thiocyanate on relatively 
loiv dosage 

Because the thiocyanates are potentially highly toxic substances when 
the level in the blood exceeds 10 to 12 mg per 100 cc. it is imperative 
that die physician using this agent have at his disposal some means of 
making frequent determinations of the blood thiocyanate concentra- 
tion It IS well also to keep in mind the type of toxic reactions that may 
be encountered, since fatalities have occurred widi careless administra 
uon 

The severe reactions are psychosis and exfoliative dermatitis Severe 
toxic psychosis IS die most dangerous of the toxic symptoms as it pre- 
cedes die majority of deaths The clinical state may be characterized 
by dysarthria, mental dullness, aphasia, deliiium, clonic contractures 
and hallucinations In fatal cases, despite discontinuation of die drug, 
there is a progressive downhill course with stupor, consiilsions, sphinc- 
ter incontinence, collapse and death The majority of sucli fataliucs 
have ocairrcd in patients whose blood levels were not carefully con 
trolled 

Less severe toxic manifestations such as gastrointestinal disorders in- 
cluding diarrhea, nausea and vomiting, and abdominal pain arc seldom 
obsened unless the blood leiel rises above 12 mg per 100 cc Various 
types of dermatitis including exanthematous, acneiform, or lodotic 
rash, furunculosis and purpura may occur but disappear soon after dis- 
continuation of treatment 

Th)roid enlargement, mild ra^'xedema and even goitre may appear 
during thioq'anate administration, an effect produced by thioqanatc 
blockade of the formation of thyroxin in the tliyroid gland The block 
may be o\ercomc by administration of an excess of iodine in the form 
of a saturated solution of potassium iodide (10 drops three tunes per 
day in vater) General weakness and fatigue ocairs in more tlian half 
tlie cases but tends to disappear after se\eral uceks or mondis of con- 
unued treatment 

Treatment with potassium thioq’anate is begun by the administra 
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tion of 0 OG gm (1 grain) in entenc coated tablets • three umcs per day 
bcTore or after meals The blood JctcJ must be determined at least once 
cadi wceJ. and u used as a guide in adjusting dosage. Dosage is inaeased 
by 0 06 to 0 12 gm (1 to 2 grains) at tieckly intervals unul the serum 
concentration reaches 8 to 12 mg per 100 cc and is maintained at tins 
level for at least tliree iieclj, tvith tiechly checks of the blood pressure 
and scrum concentration of Ouocyanatc. 

J£ no hjpotensne response occurs at tlie end of three to four tSEebi 
thednigisivitlidraim However if there is a definite reduction in blood 
pressure or marked sympiomauc improvement dosage is gradually ad 
justed downward Tlie reason for thus reducing the dosage is that many 
patients who respond to thiocyanates wall ha\e as good a therapeutic 
effect and not as much tociaty with blood levels between 4 and 8 mg 
per 100 cc as they will with levels between 8 and 12 mg per 100 cc 
After final adjustment of dosage the patient may be seen at intervals 
of approsiraately one month when the blood levels always should be 
dcicrmined. 

ft IS impossible to predict tlie dosage required by any patient from 
his surface area or other available cnlcria the dose required to mam 
tain a tlicrapeuiic blood level varies from 0.2 lo 0 6 gm of jiotassium 
thiocyanate daily Therefore under no arcumstances may Uiiocyanate 
be administered unless there are laboratory faahtics available for de 
tenmning die scrum levels of the drug 

SYMPATnOLVne AGENTS 

Surgical sympathectomy in the treatment of csseninl hyTxirtcnsion 
has stimulated great interest in dicmical agents whicli vull block sym 
pathetically innervated vasoconstriction Several blocking agents have 
been produced but for various reasons few of these are practical in 
the long term clinical ircument of patients. 

Examples of sympatitolytic agents studied in hypertensive patterns 
m this clinic arc tctractliylammonium salts, dibenamme. jicntaquinc 
and the dihydrogenated derivatives of crgoioxtnc. These agents have 
certain pharmacologic cOccis in common they all may produce a fall 
of blood pressure, particularly in the erect position but Uic duration 
and the degree ot the fall are extremely variable in dllTcrcnt patients 
and arc not related directly cither to dosage or lo the comyilctenevs 
ot sympathetic blockade Other evidences of syanpatholysis, including 
naval stulfiness inlubtiion of reflex syanpailictic vasoconstriction in the 
fingers and toes, and depression of vaisoprcssor responses may also van 
greaily m diflcrcnl jialicnls 

• Soppllnj by the EU IJIIy Cowpany 
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The duration of the sympatholytic action varies ivith the drug used, 
tetraethylammonium being the shortest, the dihydrogenatcd denva 
tives and dibenamine intermediate, and pentaquinc tlie longest acting 
Pharmacologically these drugs are of interest because they block the 
sympathetic nervous system at different sites 

Tetraethylammomum bromide oT chloride (Etamon *) is effcctne 
only by parenteral administration The dose of Etamon administered 
intravenously is 0 2 to 0 3 gm Altliough die drug has bedn used them 
peutically in peripheral vascular disease, espeaally in angiospastic con- 
ditions of the extremities sucli as Raynaud’s disease and diromboangiitis 
obliterans, die duration of the hypotcnsne response is too brief to be of 
value in treating hypertensive patients Further, because there is also 
parasympathetic blockade, the hypotensne response is accompanied by 
tacliycardia and palpitation, particularly in the erect position There is 
usually some paralysis of usual accommodation 
Dibenamine (dibenz)’l-bis chloro ediyl-aniine) is said to block s)Tn 
patheuc impulses peripherally at die effector cells Being a nitrogen 
mustard derivative it is too caustic to be administered by any other 
route dian intravenously in dilute solution by constant slow drip The 
dose of 5 ing per kg is diluted in 500 cc. of saline administered over 
a period of an hour Despite meuculous technic patients may develop 
chemical diromboses at the sites of administration In animals die drug 
blocks or inhibits both excitatory sjmpathciic nervous functions and 
the effects of epinephrine In man in therapeutic doses an adrenolytic 
effect has seldom been observed, but its sjmpatholytic effects, including 
hypotension, may last from several hours to several dajs Visual accoin 
modation is impaired and in some female patients we have noted tern 
porar)’ loss of voluntary bladder control in the erect position 

Pentaquinc, a synthetic derivatitc of plasmoclnn, was developed dur- 
ing die tvar for the treatment of malaria It was noted that when the 
drug was administered to both normal individuals and malanal pa- 
tients postural hypotension occasionally dci eloped and persisted for 
seieral veeks or longer In animals it -was found that both pentaquinc 
and plasmoclnn block sympathetic reflexes in the central nervous sys- 
tem radier than at the ganglia or peripherally In hypertcnsiv'c patients, 
including those in die malignant phase of essential liypcrtcnsion, dicre 
was a variable but often striking reduction of blood pressure after 
1 several davs of oral administration Sucli large doses were required that 
manv patients developed toxic effects including abdominal pains, weak 
ness, anorexia and methemoglobinemia Visual accommodation was not 
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impaired The postural hypotension sihich lasted “ 

era! weeks followng discontinuation of the dnig diffct^ from tha 
obsened inth tetracUiylammonium and dibenamine m that it not 
accompanied by significant increase in pulse rate. Seicral 
adianLl malignant hypertension seerc treated and it is s.gn.fican that 
despite continued hjpotcnsion their nitrogen retention gradually in 
creased and tliey escntually died in uremia 
The dihydToeetiated alkaloids of tha argotoxtna poup like peiita 
qume are belimed to produce a central blockade of sympatheue re- 
flexes To date the most useful hypotensive agent in this group of three 

compounds has been dihydroeigocomine (DHO 180) 

by any route the intravenous dose being approximately 0 g 
the oral dose 2 to 8 mg administered pnor to breakfast In «art ve 
paticnu the hypotensive eifect lasted eight hours to severa ays 
drug was remai^ably free of toxic side ellects par.iailarly when ad 
ministered orally Transient nasal stuDincss was the only side clfcct 
noted ^o^ot^^ng oral administration 
Postural collapse from DHO 180 could be avoided in most patient 
by reduang the dosage or by fitting the patient with an 

binder and clastic stockings Nausea and vomiting occurred occasion 1 y 
after intravenous administration Although supplies of is agen 
still limited to investigational work it would appear at present to i 
most promising of the sympatliolyaic agents for use m treating hyyxir 
tensive patients However final evaluation of this drug must await 

furUicr clinical studies . 

It IS b) no means certain that any 5)*mp3thol>iic drug to provK c 
soluuon to the problem of treating the majoniy of hypertensive pa 
iicnts. Unfortunately not all patients react to these drugs wit i a a 
in blood pressure Despite complete abolition of syanpailictic vasomotor 
reflexes some patients fail to exhibit significant hypotension suggesting 
that in these indivaduals mechanisms other than an overaciive syni 
pathetic ncn'oui arc in\‘oKcd in maintaining ibc hypcncnsion 

Further the 5 )-nipathol)tic agents that act pcnplicrall) produce dis- 
turbances m \isnal accommodation uhilc all of them cause fwsiiim 
liypoicnsion and moderate debility as concerns sudden phjsica c oru 
tmaUy this whole approacli to the problem of h)pcrtcn5ion is so rcccn 
thii little should be concluded as to its ultimate ^*aluc. 

STRATRUM A7RIDn 

or all the drugs used in this clinic to ]or^cr blood pressure in ciscn 
iial hj'pcrtension \*cratnim sinde Ins produced the most ^ 

duaion of blood pressure In the greatest number of patients, cccn 
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studies of Its clinical and pharmacological effects indicate that the hypo- 
tensne action may occur in subtoMc dosage, and that there arc no 
harmful effects on the heart or kidneys following acute or dironic 
administration 

The veratrum alkaloids have been condemned in pharmacologic 
textbooks because they were thought to be cardiac depressants, and 
because they were misused in the past to "soften the pulse” and lower 
die body temperature in febrile illnesses Hou’ever, more recent pliar- 
macologic invesugations in animals and in hypertensive patients have 
demonstrated diat the fall in blood pressure which ocairs after thera- 
peuuc doses of the drug is due to a decrease in peripheral resistance 
rather than to a depression of cardiac output As the blood pressure 
falls die blood flow through the liver, die kidney and die extremities at 
first decreases slightly, but then returns to or e\en above the prei'ious 
levels despite a continued reduction of blood pressure From animal 
experiments it is known that the veratrum alkaloids stimulate the af- 
ferent -vagal nerve endings in die thorax and particularly in the myo- 
cardium of the left ventricle from which nervous discharges navel to 
the brain and initiate a reflex fall in blood pressure and usually in 
pulse rate The slow ing of cardiac rate presumably is due to stimulation 
of the efferent vagus because it may be abolished by atropine, but the 
other efferent pathways whicli cause the hypotension are not known 
Studies have shown that the s^mpatheue reflexes arc not blocked and 
that the diolinCrgic vasodilator nerves are probably not stimulated since 
atropine does not abolish the hypotension 
Clinically veratrum viride may be administeied parenterally (\^era- 
trone •) or orally (Vcrtavisf) The oral preparation seems preferable 
because it is more readily administered and its hypotensive effect is of 
longer duration Vertavis tablets contain the whole dry powdered 
^clatrum viride biologically standardized so that each tablet contains 
10 Craw units FolloA\ing an effective oral dose of the drug the hypoten- 
sive effect usually begins in one to nvo hours, reaches a maximum in 
four to SIX hours, and ends in ten to fourteen hours Therefore, in order 
to a\oid cumulative oterdosage it is usually expedient to administer 
the drug at eight to mehe hour intcrx'als 
Successful treatment with \eratrum requires meuculous attention to 
dosage because of the nausea and vomiting that may occur, particularly 
' dunng long-term administration These undesirable side effects may 
^ appear with doses only slightly greater than the therapeutic dose, and 
in some patients wnth doses insufficient to produce a hypotensive effect 

* Parte Dims and Company 
I Irwin, Ncisler and Company 
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However m most patients successful therapeutic results can be achieved 
by proper spacing of dosage. 

There is a great variability from patient to patient in the amount 
of veratrum required to produce a hypotensive response Therefore, In 
hospitalized patients tiie elTcctivc dose must be determined in each 
instance by administering one tablet of Vertavdi (10 Craw units) every 
two hours until a therapeutic or toxic effect results Having tound tlie 
level to which the pauent responds th/s dose is administered at twelve 
hour intervals morning and night Vomiting is less often encountered if 
each twelve hour dosage period is further subdindcvl so that no more 
than 10 Craw units are administered cacli hour 

In ambulatory patients dosage is begun by instructing the patient to 
tahe one tablet (lOCrawuniu) before brcaklast and before the evening 
meal Tlic patient IS seen tlie next week approximately four to six hours 
after the morning dose and his blood pressure is taken If no hypoten 
live effect is observed and there have been no toxic reactions, the dose is 
increased to 10 Craw units before breakfast and one hour later after 
breakfast before supper and one hour later after sitpper (four tablets 
per day) In this way the amount of the drug is increased by one or 
two tablets a day at weekly Intcrvnls until the effective and/or toxic 
dose has been determined Occasionally patients may require readjust 
ment of dosage either upward or downward after weeks or months of 
continuous treatmenL 

The hypotensive response to long<ontinucd adminiitrrtion is seldom 
ns dramatic as tliat seen after short term administration For this rca 
son results have been especially favorable in the treatment of hyperten 
sivc encephalopathy when the drug was adniiniiiercd in doses of 10 
Craw units every hour or two until the blood pressure was reduced 
However Iong<ontimicd treatment resulted in a significant reduction 
of blood pressure in about one ihird of the piticnis treated when 
doLigc was carefully readjusted as the need arose The hypotensive 
response wns usually accompmicd by symptomatic relief of exertional 
dyspnea palpitation nervous irritability ami headache Attacks of 
angina pectoris in some cases became less frequent but in others did 
not change. More objective signs of improvement were evidenced by a 
diminution in cardiac sire occasional reversal of the left sentricular 
strain patterns in the clcctrocardiogrvm and clearing of licmorriiagcs 
and eviidaics in the optic fiimlf Pitfcms manifesting albuminuria 
and a decreased excretion of phcnolnilfonplithTlein continued to 
exhibit these signs of renal impiirrocnt despite other evidcnres ot Im 
provement Thus, clinically imprmcment was cvadcnced in the hrara 
and optic fundi but not in the previouslv damagetl kidncv 
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As already mentioned the principal side effect of veratnim Mndc 
was the development of nausea and vomiting, often accompanied b) 
a sense of tightness in the throat, excessive salivation and occasionally 
by paresthesias about the mouth, jaw, hands and feet Rarely there was 
a transient blurring of vision which was apparently unrelated to paral)- 
Sis of visual accommodation All these effects disappeared within a few 
hours after discontinuing the drug 

If too large a dose tvas gi\cn at one time or it doses were gi\cn at too 
frequent intervals a cumulative effect occurred, with a profound re 
duction in blood pressure, and collapse m the upright position asso- 
ciated with severe vomiting and marked bradycardia The bradycardia 
and to some extent the tomiting could be abolished by doses of 1 mg 
(l/60th gram) of atropine intravenously or intramuscularly and the 
hypotension by ephedrine (0 05 gm intramuscularly) Such marked 
hypotension and bradycardia, winch conceivably might predispose to- 
ward cerebral or coronarj' artery tlirombosis, especially m arterioscle- 
rotic patients, should be avoided by careful attention to the metliods of 
adjusting dosage outlined above 

About 10 to 20 per cent of tlie patients failed to exhibit a hypo- 
tensive response to subtoxic doses of veratrum viride and in these pa- 
tients treatment with this drug had to be abandoned In another small 
percentage die addition of half the morning or e^ cning dose at 2 00 p m 
was necessar)’ to continue die hypotension because the hypotensive 
effect was maintained for no more than six hours following adminis- 
tration of the drug It is evident, therefore, that because of two factors, 
the great variability of the effective dose in different patients, and the 
narrow margin betis'ecii the therapeutic and toxic doses, treatment ivith 
this agent requires considerable attention and persistence on the part 
of die physiaan 


DIETOTHERAPV 

Although diis paper is concerned primarily with drug therapy, recent 
ad^Tinccs in dieiotherapy merit additional comment The Kempner rice 
diet has been difficult to administer in this clinic o%cr long periods 
prinapally because of the unpaiatabilit) and monotony of the diet 
and also because of the weight loss and weakness encountered m some 
patients Further, experience so far fails to indicate that the rice diet 
presides a greater reduction in blood pressure or more sjmptomaiir 
relief than a salt free diet as adsocated by Allen man) years ago 
Most of die so-callcd “salt ficc” diets ads oca ted in the past base not 
presided sufficient restriction of sodium The sodium content of the 
dail) ration should be reduced to beloss 0 5 gm for satisfacioi 7 results 



•niEATMENT OF ESSENTUL HYPERTENSION 


1257 


The preparation of such diets may be aided by substituting salt free 
milk powder (Lanolac •) and salt free bread The Mead Johnson Com 
pany recently ha\c conducted sodium analyses of commonly used 
Amcncan foodstuffs A list of the sodium content of these foods and 
the menus of diets poor m sodium may be obtained from die research 
department of this compan) The flat taste of food prepared without 
salt ma) be counteracted to some extent by the use of a salt substitute 
the principle ingredient of which is potassium chloride (Ncocur 
tasalf) In addition since there is no cndencc that caffeine aggra\*ntcs 
hypertension patients arc allowed to flat-or the salt free milk powder 
widi coffee tea or cocoa Afeat and fresh fish in small amounts and 
almost all v'cgeiablcs arc pcnniitcd Tlicsc modifications permit a 
palatable t'aned and nutniious diet which is sufficient!) low in sodium 
content Additional salt depruaition may be obtained by administering 
a mercurial diuretic once or twice per wccL 
Approximately half of the patients mamiained on cither die Kemp- 
ncr nee diet or the salt poor diet manifested a significant reduaion in 
blood pressure after $c\'cral weeks. All patients with hjpcricmion com 
plicated by cardiac failure arc benefited b) sodium restriction and mcr 
curial diurcua regardless of any hjpotcnsn'c effect Certain patients 
widi Car advanced h)pcrtcn5ive disease and renal failure responded 
poorly probably because of the excessive amounts of sodium whicli 
these patients cusiomanly lose m the urine In sudi patients u Is pos- 
sible to produce collapse and increased nitrogen retention through strict 
rcsinction of sodium 


COVrniNED THOlAn 

Drugs and dictoihcrapy in combination often may be used to advan 
lage. Thus, patients wlio cxlubii only slight to modcriic hypioicnsivc 
responses with either adc(]uate salt restriction or veratrum vindc alone 
may be definitely benefit^ by the combination of both types of treat 
menu Likewise either or both treatments may be more effective after 
as compared witli before lumbodorsal splandmiccctomy Similarly, di 
hydrocrgocomine in rcactiie patients has enhanced the hypotenshe 
effects of either the salt |>oor diet or veratrum or both 
In addition to these more or less spcdfic measures the treatment of 
the personality of the patient in relation to his environment plays an 
important pan in the vscll managed ease. A syanpathctic and hopeful 
attitude, the willingness to listen to the patients personal problems 


• Mead Johnson CompinT 
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the prescribing of rest periods and the wise use of occupational therapy 
provide additional supports to a well rounded plan of therapy 

In conclusion, it is apparent that as yet no single metliod of treat- 
ment will produce a sausfactory reduction of blood pressure in every 
patient Avilh essential hypertension However, the recent additions of 
sympathectomy, dietotherapy and effective hypotensive drugs such as 
veratrum viride and dihydroergocornine to oui armamentarium has 
provided the beginnings of a more positive therapeutic approach to the 
disease The ultimate value of these newer therapeutic procedures 
must await the test of time 
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Adequate therapy in cases iMth anemia necessarily implies the fun 
damental asiumpuon that a reduction of the blood hemoglobin con 
centration is not a disease sui generts but invariably a complication 
of some underlying disorder the identification of sihicli in each ease 
is essential to its appropriate management Piticnts tilth a tilde variety 
of unrelated diseases and tvitli vastly different tlierapeutic requirements 
may exhibit this sign as tlie most prominent clinical feature of their 
illness. Its appearance as an outstanding manifestation in cases of per 
niaous anemia or follotiing acute hemorrhage is naturally to be ex 
peaed that it frequently is the sole source of presenting symptoms in 
patients inth unrccognired chronic blood loss siith insidious neoplas- 
tic diseases iniading the bone manosi and Miih toxic drug reactions 
is a fact that may be overlooked 

Antianemic therapy conducted purely on an empinc basis siithout 
regard to the etiologic background can no more be justified than the 
symptomatic treatment of unexplained abdominal pain directed exclu 
snely for the relief of discomfort. Thus if die maximum number of 
anemic patients are to reccise optimal care and the risks of therapeutic 
neglect arc to he reduced to a minimum a critical diagnostic appraisal 
must be accepted as a necessary preliminary to treainicnu Attempts to 
eluadatc fully the etiologic factors operative in eacli case of anemia ran 
not be classed merely as an academic pursuit, or of value chiclly as a 
means of avoiding economic vsaste in therapy Tlie ideal objective is to 
cure the underlying disease or defect, whenever possible olhcnvisc to 
provide adequate compensatory measures for the alleviation of its 
cllcas, not only on the blood, but on every organ svstem poicnlially 
involved Attainment of these objectives clearly depends upon the 
establishment of an accurate diagnosis on the basis of which a logical 
iherapcutlc program can usually be devised and an optimal response 
predicted 


•nic DiAChosnc ArntoAor 

A specific etiologic diagnosis can be determined in the majority of 
cases of anemia on ibe basis of data available from a comprcliensivc 

* AiUilant rrofoWT of Medicine IVoiloii ttnlimlly School of Vtedirjne Veefuant 
StemheT Rohen Dawvm Etani Memorfsl lincpital nnd \ iclitna Phedetan Vf»i-« 
thiuetu Memorljl Hocpiul 
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clinical examination and an appropnate, relatively simple, laboratory 
investigation 

The Clmical History — The patient’s personal and family histones 
often contribute information that is indispensible for diagnosis Specific 
inquiry should be made with respect to ilie following 

1 Character of the onset of symptoms concel^ably nttnbutablc to anemia, 
including pallor, increased fatigability, exertional d)spnea or anginal 
attacks. 

2 S}'mptoms consistent nitli acute hemorrhage or chronic blood loss in the 
recent or remote past 

3 Symptoms of diseases commonly complicated by hemorrhage 

4 Possible cMdences of purpura or of spontaneous bleeding 

5 History of acute or chronic jaundice, and unusual coloration of urine or 
feces 

6 ramilial incidence of anemia jaundice, or hemorrhagic disorders 

7 Historj of exposure to toxic clicmical agents, and of chcmotlicrapy 
receii ed 

8 History of dietary restrictions, and gastrointestinal disorders 

9 Sjmptoms of neurologic dysfunction, including rdjsesthesias, ataxia and 
musde neakness 

10 History of febrile illnesses 

11 Sjmptoms consistent with renal disease 

Physical Signs — ^The presence or absence of certain abnormal find- 
ings must routinely be established Ida us suggests the possibility of a 
hemolytic disorder, hepatic disease or both, in the absence of icterus, 
an acute hemoljtic process is unlikely Massive splenomegaly and 
chronic progressive lymph node enlargement usually denote a malig- 
nant neoplasia, eg, one of the leukemias or lymphomas, the total 
absence of splenomegaly may be regarded as \alid evidence for the ex- 
clusion of many diagnoses, among tvhich arc congenital hemolytic jaun- 
dice, thalassemia major (Cooley’s anemia) , certain acquired hemolytic 
disorders, chronic malaria, generalized bacterial sepsis and portal hy- 
pertension Eton greater diagnostic spcaficity attaclics to signs of com- 
bined system disease in perniaous anemia, tlic presence of friable, flat, 
or spoon shaped fingernails in association with chronic iron deficiency, 
of spider angiomas m hepatic cirrhosis, and the telangiectatic lesions 
cliaractenzing congenital hemorrhagic telangiectasia 

Laboratory' Study — A prease ctiologic diagnosis can seldom be es- 
tablished without the support of data indicating the rapidity of blood 
production and blood destruction and the character of cry thropoiesis, 
as well as the presence or absence of hemorrhagic, infectious and renal 
disease 
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TTie erythropoietic ntc can be estimated from the number of rcticu 
locytes m the peripheral blood, normally ranging from approximately 
15 000 to 50 000 per cubic millmicter A substantial increase in tlic 
reticulocyte count indicates an enhanced rate of red cell produaion 
and occurs as a normal response to anemia When reuculoqiosis is of 
marked degree preapltated for example by a raassne hemorrhage or 
an acute hemolytic process nucleated red cells normally retained in the 
bone marrow may appear in tlie peripheral blood 
Esidcnce indicaiing the rate of blood destruction may be adduced 
in part from tlie concentration of plasma bilirubin (normally less 
than 1 mg per 100 cc.) or the ictenis index (usually not exceeding 
7 uniu) and partially from the estimated rate of blood production 
Tile coexistence of icterus and retlculocytosis usually denotes a hcino- 
lyaic process 

Abnormalities in the character of red cell maturation arc reflected 
by alterations in red cell morphology detcciablc on inspection of the 
stained blood film The presence of abnormally large or small eryth 
rocytes, exccssisc suriation in their size or sliapc and the appearance of 
stippled cells, arc indicatisc of faulty erythropoiesis Quantiiatisc data 
tsitli respect to the size and hemoglobin content of the red cells arc 
particularly informative and should be obtained in every case of ob 
scurc anemia Indices to be determined * include the cstiinaicd ascrage 
red cell size or mean corpuscular volume (MCV') nonnally beiuecn 
82 and 9S cubic microns it is calculated as follows 

volume or packed red ccih per 1000 cc vrholc blood 
fCn C (mllilonj per cu mm ) 

^^acroc) tosis implies a significant increase ind mifTOC)iosis a definite 
reduction in the mean corpuscular \olumc 
Tlie hemoglobin content of the average cell or the mean corpuscular 
hemoglobin (MCH) normally 27 to 31 micrograms isdttcnnincd from 
the total blood Iiemoglobin concentration and the red cell cotinL 


fgm pTT 1000 rr of blood) 
tCfi d. (millions pCT cu mm ) 


*TTic concentration of inincorpuscnlar hemoglobin or mean corpus- 
cuhr hemoglobin concentration (MCIIC) is derives! from ilic total 
hemoglobin conccnintion and the IiemTiocni reading Expressed in 
ttmis of j>crccntagc the normal values arc between 32 and 3fi 


Mcrtcs- 


ITph fpn per 100 cc) 
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If the MCHC IS found to be appreciably less than 32 per cent, the blood 
picture IS described as hypodiromic 

PROBLEMS OF CLASSIFICATION 

A systematic classification of disorders complicated by anemia is in- 
dispensable as a diagnostic guide One metliod of cataloguing these 
diseases, especially useful because of its therapeutic implications, is 
based on the morphologic diaractenstics of tlie red cells Alterations 
in tlic average size and hemoglobin content of the erythrocyte alone 
provide presumptive ctiologic evidence in the most prevalent types of 
anemia, as screening tests for limiting the diagnostic possibilities, such 
data are indispensable Unfortunately, however, certain anemic states 
are not regularly manifested by hematologic changes of peculiar sig 
nificance, and hence cannot logically be categorized solely on a mor- 
phologic basis Furthermore, except for the sickling phenomenon in 
sickle' cell anemia and the presence of parasitized cells in malaria, there 
is no single morphologic characteristic that may not be shared by a 
variety of diseases attadiing altogether dillerent prognoses and thera- 
peutic indications Thus, tlie same degree of macrocytosis may denote 
pernicious anemia, dironic liver disease, one of several nutritional dis- 
orders, or a hemolytic syndrome Microcytosis and hypochromia pro- 
vide valid evidence of iron deficiency, usually on the basis of clironic 
uncompensated blood loss, however, similar change^ may result from a 
disturbance of iron metabolism related to infection,- and tliey arc 
equally cliaractcnslic of thalassemia, (Cooley’s anemia) 

A more logical classification ^\ould be one arranged according to 
pathogenetic mcclianisms responsible for anemia, namely, uncompen- 
sated blood loss, excessive blood destruction and inadequate blood pro- 
duction But m some diseases the meclianism of anemia is not alto- 
gether clear, nor is it ahvays CMdcnt from the available clinical data, 
m some instances, more than one meclianism may be implicated 

A useful system of classification must be rclatnely simple, yet involve 
a minimum of unwarranted assumptions, and should scr\e to recall the 
more pertinent aspects of diagnosis and therapy In the arrangement 
illustrated below tlie anemias are grouped according to etiologic diag- 
noses, and the separate disease entities classified either on the basis of 
morphologic changes or according to the mode of pathogenesis, which- 
ever device seems more appropriate m the light of present knowledge 

CLASSIFICATION OF THE ANEWAS AS A BASIS FOR DIAGNOSIS 

AND TREATMENT 

I Dcfiacnq’ states accompanied by inadequate and dcfcane red cell 
production 
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(fl) Hypochromic microcyilc type due to iron dc6oency iron dcpl*' 
tion due to hemorrhage or inadequac) of iron intake rclati\c to 
increased requirements in assoaaiion with gro^rth and pregnano 

(h) Macrocytic t>pe due to E.MF* deficiency mnnifesicd in per 
niaom anemia and the macrocytic anemias of prcgnnnc% sprue 
other Bieaiorrheai dietary deficiency states hepatic arrlmsis 
gastnc malignant) postgustrcctjJm) cases and tapeuorm infesta 

tJOQ 

il Toxic reactions to chemical agents 

(а) HcmoI)tIc t)'pc from damage to arculating red cells agents 
invariably or potentially hemolytic include phcn)lhydnnne 
arsine h^droquinonc quinine* and sulfonamide drugs.* • 

(б) Aplastic i)pc tvith depression of erythrocytic granulocytic and 
platelet production in the marroiv caused b> benrol quinaerme* 
indione ' compounds of lead arsenic and gold and exposure to 
ionizing radiation 

111 Hemolytic disorders attributable to the damaging efTect of red cell nntl- 
bodics passis'cJy acquired or produced by a damaging immune mccha 
nitra 

(а) ncmoI)tic disease of the newborn (erythroblastosis fcnlis) due 
to transplacental absorption of maternal anti Rh Isoantibodies 
from plasma of sensitized mother 

(б) Hemol)'tIc response to therapeutic administration of plwma con 
taming incompatible anti A or anti B isoaniibodies.* 

(e) lIcmol)tlc jaundice of acquired type viih red cell nniibodies 
present in the arculating plasma or abmrbed on red cells * at 
dcnionitratcd by (he Coombs test** svjth anti human globulin 
serum 

(d) Parox)*smal hcmoglobmuna complicating late syphilis, m 'nhich 
cold hemolysins are demonstrable by Uie Donadi Landsiciner 
test " 

(e) Paroxysmal nocturnal hemogloblnum In s^hlch there rnat lie a 
hcmolyiic antibody absorbed on the red cell demonstrable by 
the add hcmolysli lest of Ham.^ 

Hereditary defects of the red cells, responsible for chronic hemolytic 
disorders 

(a) Congenital hemolytic jaundice* spherocytic red cell* manifesting 
abnormally increased Osmotic and medianical fragilits 

(h) Thalassemia major (Cooleys anemia) persistent hypochromia 
and microcyioiis uninfluenced by iron therapy 

(c) Sickle cell anemia s^'fth increased blood siscfTSity due to charac 
ttnsiic morphologic changes In red rcih exposed to low oxygen 
tensions 


tnthiocvic maiumlkm fanor the arthr principle In Ihrr extrao* ihera 
|»ajticanj- effffiivc |(j p^^fnldous aneniU 
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V Systemic diseases reducing red cell formation as a result of 

(a) Bone marrow destruction b) neoplastic in\asion (eg, leukemias, 
Ijinphomas, myeloma) , inflammatory lesions (e g disseminated 
tuberculosis) and lipoid infiltrations (eg, Gaucher s disease) 
{b) Metabolic defects suppressing erythropoicsis, related to infecuon, 
renal insuffiaenq' and hypothyroidism 

TREATMENT OF IRON DEFICIENCY ANEMIA 

Unless complicated by continued blood loss or by active infection, 
this deficiency state, avith its attendant hypochromic anemia, readily 
responds to the ingestion of iron The latter may be appropriately sup- 
plied in a variety of forms, but it is essential that its dosage be ample 
and its administration sufficiently prolonged Iron salts that have been 
widely employed include ferrous sulfate, the optimum daily dosage of 
whicli is at least 1 gm daily, ferrous carbonate (Blaud’s pills) , 4 gm , 
feme ammonium citrate, 6 gm , ferrous gluconate, 1 5 gm , and re 
duced iron, 3 gm No iron preparation has proved superior to ferrous 
sulfate, AVith respect either to economy or efficacy Therapeutic response 
IS evidenced, iviilun ten days, by an increase in reticulocyte percentage 
(larely exceeding 20 per cent) and a subsequent rise m hemoglobin 
concentration (0 1 to 0 3 gm per 100 cc per day) until normal values 
are approached 

The relatne toxicity of the several preparations available is extraor- 
dinarily difficult to evaluate All soluble iron salts, in sufficient con 
centration, exert an irritant effect on the gastrointestinal tract produc- 
ing abdominal cramps, nausea and diarrhea, a small proportion of 
patients are thus affected on receiving iron in almost any form if sup 
plied in therapeutically effective doses This undesirable complication 
of treatment is largely eliminated by proper scheduling of tlierapy, in- 
sisting that each dose be taken promptly after a meal 

No therapeutic advantage is gained by supplementing iron ivith other 
inorganic elements or nutnent materials” Although a \ariety of sup 
plemcnts are included in most of the iron preparations supplied coni 
mercially as "hemopoietic stimulants,” thcic is no proof that these 
facilitate the absorption,” enhance the utilwation, or otherwise in 
crease the effcctueness of iron in the treatment of iron deficiency It is 
appropriate to emphasize, liOA\c\cr, that although one isolated feature 
may dominate the clinical picture, in most dcficienq’ syndromes more 
than one clement requires replacement Thus, a ivell balanced nutri- 
tious diet should routinely be prescribed and assured as part of the 
therapeutic program in treating iron deficiency'^' 

Parenteral iron therapy is rarely necessary If the oral route cannot, 
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for any reason be employed or if there exists some gastrointestinal 
defect impeding the absorption of iron this material ma) be supplied 
most cfTcctncly and con\'emcnily in tlic fonn of whole blood or red 
cell transfusions 

TREATME^T OF THE ^UCROCYTIC ANEMIAS 

All macrocytic anemias ma) be attributed to a common deficicnq 
of erythrocyte maturation faaor (EM F) sshich is supplied in h\er 
extract and as first established b) Castle is normally produced by the 
micraaion of a gastric (intnnsic) factor and a dictar) (extrinsic) fac 
tor EMF dcDacnc) resulting in dcfecti\c cr^ihropoicsis and micro- 
cytic anemia occurs in pcrniaous anemia as a result of a deficient pro- 
duction of the intrinsic factor related to some consututional defect 
manifested by atroph) of the gastric mucosa Similarly m patients 
gastric malignancy and following gastric resection E,M F dc- 
fiacncy ma) dc\clop through failure of intrinsic factor production 
E-M F dcGaency may also arise as a result of a dcGcicnc) of cMnnsic 
faaor on the basis of a grossl) inadequate diet or from impaired 
intcsiinal absorption of the interaction produa as in eases with 
chronic gastrointcsunal obstruction or diarrheal disorders such as 
sprue cocliac disease and idiopathic steatorrhea In severe liter disease 
die utilisation of this intcnction product may be prevented through 
a fault in metabolism in pcrniaous anemia of pregnane) a combina 
lion of factors arc probably involved including the fetal requirancnis 
for EMF and a reduced produaion of intrinsic factor 

ricro)lgIutainJc Aatl (Folic Aad) — Tlic prease role of ptcro)l 
glutamic aad (PGA) in relation lo the normal and abnormal ph)‘siol 
og> of blood formation as well as its relationship to the liver prin 
ciplc remains to he established Tins substance in tlic form of various 
conjugates is a component of the vitamin B complex present in rcla 
lively high concentration in )casi and liver substance. Administered 
orall) or parcnicrallj not as a conjugate but in us free unronjiigatcd 
form It regularly induces a hemopoietic response in patients with 
macroc)iic anemia comparable to that obtamcil with parenteral!) ad 
mmistcml liver extract.*'' 

Evidence is available” ” suggesting tliai the phenomenon of mac 
toc)aov{s ma) m all instances, be aUnbniablc to a dcfincnc) of the 
free viniuin the lil>cnuion of which from us bound conjugated fonn 
depends on the aaivii) of specific tissue enmnes or conjugase^s Foods 
diat contain the Imund vatamin also contain substances that tend to 
inliihii this cnijmatic activatj It is possible that the prime function 
°f the intnnsic gastric faaor maj l>c to inactivate tlicsc conjugasc in 
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hibitors, thereby permitting tlie liberation of PGA m its free, effective 
form by gastrointestinal enzymes. 

TREATMENT OF PERNICIOUS ANEOTA 

Anemia, m this disease, is invariably macrocytic in type unless there 
IS an assoaated iron deRciency Accompanying signs of gastric adiylia, 
glossitis, evidences of combined system disease, and tlie findings of 
moderate granulopenia, thrombopenia and icterus, are of speafic 
value m establishing the diagnosis, the accuracy of vvhicli, in view of 
Its therapeutic implications, is unusually important Restoration of 
normal health is possible in almost all cases if appropriate treatment 
IS started sufficiently early in the course of the disease, but mainte- 
nance of normal health, in contrast to other types of anemia, depends 
upon the life-long continuation of specific replacement therapy, the 
only security against the development of incapacitating, and irrevers- 
ible, neurologic lesions The diagnosis of pernicious anemia, once a 
complete therapeutic remission has been obtained, is difficult to prove 
or disprove, since the only residual characteristic abnormality may 
be histamine-fast achlorhydria Every effort should therefore be made 
to establish the diagnosis on the basis of incontrovertible data, while 
these are obtainable, to eliminate any possible future doubt regarding 
tlie necessity for continued treatment 

Liver extract, administered parcnterally at regular intervals, re 
mains the treatment of choice m pernicious anemia Punfied extracts, 
providing 15 to 20 U S P units per cc arc completely effective, no 
merit vs'hatcver attadies to the use of less refined extracts, or vitamin 
supplements^" including folic acid,"®""^ regardless of the presence or 
absence of neurologic complications Adequacy of dosage, as well as 
regularity of treatment, is extremely important if an optimal sustained 
remission is to be assured No toxic symptoms result from excessive 
doses of liver extract Therefore, since there is considerable variation 
in the therapeutic requirements, even in the same patient at different 
times. It seems wise to administer the drug m a dosage that assures 
an ample margin of safety A satisfactoij’ routine, recommended by 
Hadcn,"^ imposes the following schedule of parenteral liver therapy 

Patients vsnth pernicious anemia in relapse, without signs of neuro- 
logic complications, receive 15 units of liver extract daily for two 
weeks, 15 units twice vscekly for three months, 15 units weekly for three 
months, 15 units semimonthly for six months, and 15 units montlily 
thereafter 

Patients exhibiting neurologic complications receive 15 units of 
liver extract daily for two weeks, biweekly for three months, and 
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n-eekly thereafter until it is etident that further improvcmeni uill 
not be obtained, at svhich time the dosage may be reduced to 15 units 
semimonthly or monthly 

Response to Therapy —AVithin forty-cight hours following tlie mi 
tial dose of li\er extract the patient characteristically expencncci 
marked syTuptoraatic inipro\enient with restoration of appetite '^igor 
and sense of well being Concomitantly the skin may acquire a mod 
cratcly flushed appearance, and the extremities become relatively 
w^armcr The hematologic response follows a stereotyped pattern suf 
fiacnily characteristic of pernicious anemia as to proMde complete 
diagnostic conDrmation indeed if the ty-pical response fails to oemr 
the original diagnosis may be questioned After a three to fise day 
interval, during avhich time there may occur a slight drop m the red 
cell count, a reticulocyte response becomes evident the peak concen 
tration of reticulocytes usually appearing between the seventh and 
tenth days of treatmcnL This peak a-alue as entirely dependent on the 
degree of anemia and bears a fairly constant inverse relationship to 
the original red cell count as follows 


ROC bifore Irtaiment ( X 1*^ 
05-1 jO 
15-2.0 
25-3j 0 
35 and over 


PfoM rei/m/onte count (por cent) 
CMO 
30-20 
IMO 
le5i than 5 


An increase m red cell count occurs at a rate of npproxunatcly 
SO 000 lo 100 000 per day again depending on the iniual seventy of 
anemia Within eight to ten ueetj a complete licraaiologic remiisiDn 
should be attained. Signs and symptoms of combined system disease 
if minimal or only moderately severe, may be completely relieved an 
even in severe cases progression of the neurologic lesion is not observ 
after the initiation of adequate liver therapy 
Other Therapeutic Considerations — Inhibition of tlie typical tbera 
peutic remission may result from the presence of a complicating in 
tecUon vvhicli must be sought and eradicated Suboplimal remissions 
may also be aitributabic to advanced arteriosclerosis in which event 
more intensive therapy is indicalcd 
I^tienis in severe relapse wiih profound anemia and witli evidences 
ot circulatory failure on bed rest or waih a complicating 
should promptly receive in addition to liver extract one or two bl 
Iransfuiiom administered cautfoiiilv and preferably in the fomi o 
red cell concentrates. In all severely anemic cases strict bed rest should 
he imposed until the red cell concentration has attaiiicd a level ol ap- 
proximately two million per cu. mm 
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No specific dictarj' recommendations are routinely necessarj' in the 
care of patients ivith pernicious anemia, except to insure an adequate 
protein intake The use of oral preparations containing lucr, lucr 
extract, or desiccated gastric mucosa, is generally unnecessar)' and never 
required as a supplement to parenteral Incr Uierapy 

Folic aad, administered alone, has proved tlierapcutically ineffec- 
tive, uith respect to the control or pievention of combined system 
disease in many cases of pernicious anemia Its use as an ad- 

juvant to liver extract has as yet no rational basis, adds materially 
to the expense of tieatment, and may unprcdictably alter the dosage 
requirements for li\er extract 

Iron therapy is usually not indicated, for, barring the existence of 
a chronic bleeding lesion, the iron stores arc ample The develop- 
ment of hypocliromia in the course of a remission, induced or other- 
wise, IS an indication for iron therapy, it is also tJie signal for an 
intensive scarcli for a bleeding lesion bearing in mind the unusual 
susceptibility of these patients to the development of gastric cara- 
noma"‘ The use of hydrochloric acid rarely affords symptomatic rc 
lief of dyspepsia and diarrhea, vvhidi are characteristic of pcrniaous 
anemia in relapse, "but vvhicli spontaneously disappear when a thcra 
peuuc remission has been accomplished 

TREATtSIENT OF NUTRITIONAL MACROCYTIC ANEftHA 

Patients with this type of anemia, in contrast to those v\ith per- 
nicious anemia, do not invariably obtain a satisfactory clinical or hema- 
tologic remission follov\ing parenteral injections of refined liver ex- 
tracts, hovvever intensively tins treatment is applied Certain of these 
refractory cases arc improved when cruder extracts are adminis- 
tered, "*■ in rare instances only, when tlic crude liver extract is rc- 
ceived by mouth Folic acid, the effectiveness of which has been con- 
vinangly demonstrated in the treatment of tropical sprue “ and tlic 
macrocytic anemias associated with pregnancy and infanq',®' may 
eventually be established as the agent of choice for the correction of 
most, if not all, deficicnq' anemias classified in this category 

The logical tlierapeuuc approach, applicable in all cases of macro- 
cvtic anemia, first of all entails the establishment, or exclusion, of 
primary pemiaous anemia as the ctiologic diagnosis, inasmuch as 
maintenance therapy is rarely required in cases other than pemiaous 
anemia Tlie discovery of free hydrochlonc aad in tlie gastric juice, 
in addition to signs indicaung gross dietary' inadequacy or other fac- 
tors knovsn to promote the development of this blood picture, usually 
prov'idcs adequate confirmation of the diagnosis 
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A Uierapcutic trial with refined ]ncr extract 15 appropnate, a 
sdiedulc of treatment being dcMscd, analogous to that empIo)“cd in 
the treatment of pernicious anemia A diet providing a high protein 
intake supplemented by materials that arc e/rerti\e sources of the 
\itarain B complex should concomitantly be reccacd If a hemopoietic 
response docs not result folic aad should be administered in dosages 
recognized to be generally dfccitxe ic 50 to JoO mg dnil) for at 
least ten da)s svhen the presence or absence of rcfractonncss lo this 
agent ^\ill ha\e been cstablislied If a remission is esidentl) in progress 
the drug should ob\iou5ly be continued, its dosage cscmuill) being 
reduced to more economic Icsels, eg 5 to 20 mg daily b> mouth 
It IS diflicult in most cases to predict uiUi degree of certainty 
the cliaracter of the hcTnito]ogtc response to specific thenp) a sig 
mficant proportion of cases, notably those witJi nontropical sprue, 
pronng quite refnetory to folic acid** as ucl! as to otiitr drugs and 
nutrients Every effort should be made to discover and correct any 
factors iliat potentially interfere v\iih those mcnbolic processes re 
Jating to CT) Uiropoicsis attention being spcaficall) focused on pay 
sible sites of cluxmic infection nnd possible lesions involving the gas- 
iroinicsiiiial tract 

TRUATMENT of HC-MOLITIC and ARrCE^EUATnX ASEAHAS 
I'alliame transfiisrons afford the only thcrap) of benefit in certain 
licmolyifc disorders and m cases wiih 'memn of the 'ircgcncrativc 
type. Maintenance of phy'siologic red cell concentrations by this ar 
tifiaal means may be permanently required in severe pirow'Siml noc 
turnal hemoglobinuria acquired hcmolyiic jaundice the leukemias 
and Jymphomu and in aplastic anemia due to whatever caiivc 
Splenectomy is a tlicrapcutic dtvncc of great vnliic as a method of cur 
tailing at feast icmporanly the me of blood dcMniction in idiopathic 
'tnjinrrd hcmolyiic disease of the type in which adsorbed anti red 

antibodies arc demonstrable by ihc Coombs test “ lliis o]>craimn 
IS almost invariably indicated tn eases of congenital hcmoly/ic jaun 
dice With incinia despite the fact lint ilie inherent defect cliamctcnz 
mg that disease involves tlic erythrocytes ruhtr linn the spleen Pre- 
^turc destruction of these abnormal red cells is clncfiy prumotetl at 
dm site where dicy arc selectively rcmncvl Iicconic scgrcgTicd from 
die ciradating phsmi and rapidly dtierjoraic ** Transfusion therapy 
sdininistcrcti m aniicipition of spleiicrtomy should Mipply no more 
than die minimtim quantity of Mood mnsistcni VMtli a safe pro 
upcrativc prcpmuoii for an iintlcsinblr mnscqiuticc of iransftision 
in many such eases, is an mere 1 st in splenic ictcnilon of the patients 




THE CARE OF PATIENTS PARALYZED AS THE RESULT 
OF INJURY TO THE SPINAL CORD AND 
CAUDA EQUINA 

Donald Munro M D FA • 

For die proper care of patients ^vho ln\c been paralyzed as the result 
of an injur) to the spinal cord or cauda c<]uiiia cooperative tcamvsork 
on tile part of man) spcaalists is essential In addition it is equall) 
essential that some member of the team act as coordinator and Icidcr 
It 15 of no importance v\hich member is so designated provided only 
that he is enthusiastic, interested, persistent possessed of great patience 
and above all imbued with the conviction that all such patients can 
be made into useful virtuall) normal members of the communii) 
again in spue of their phjsical liandicaps Due wciglit sliould be given 
however, to the fact that in the last anal)*sij these patients arc surgical 
problems and arc afflicted with a lesion of the nervous sj'stcm A\ho- 
cver IS chosen must have at all times Uic interested active collabora 
don of his patient and the patient in his mm must be cqiiall) cn 
dowed with the will to rehabilitate himself TJic latter must also meet 
certain ph)’iical requirements For example his shoulder, ann and 
hand muKlcs must be normal and capable of being built up to a 
point where thej can lift his weight with the Jiclp of aaitchcs He 
Tnusl be miclhgcnt enough to appreciate ihc v-aluc of the strenuous 
reconditioning lie needs and to put into practice the ncccssar) bladder 
and bowel training He must have ambition and iiiiiiaiivc enough to 
''viihsiand the well meant but misdirected efforts of his famil) and the 
community to limit his activities and thus to spare him from the con 
stani small annoyainccs of our present-day life lie must be iluck 
sVinncd and have enough self respect to be willing to accept employ 
iTicni offered iiim as charity and energy and interest enough to prove 
to hli employer that the cliant) was needless and that he can com 
pcic successfully on the basis of Ins accomplishments alone witli Jus 
nonparaljtic fdlow workers Finally be must have financial hading 
enough to be able to afford to spend from eighteen to tv^enty four 
niontlis in a hospital and an ambulation class and in addition meet all 
the contingent medical and surgical expenses that must needs arise 
n the trtatmciu of such a complicated condition 

the IVpjrtracnt of Netirrhtiri^rj Ikwion Citv Hospital Boiton Vfaa 

XCTirmurcerY arxJ Head of ihc nqurtmou of Xctim- 
•"•Rfty lun.on ai> llwplul IRntmi 

I27S 
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These requirements actually arc no more than any seriously ill or 
injured patient has to meet, the only difference being that they extend 
over a longer time, that they demand more initiative and patience on 
the part of both the patient and the doctor and that the possibility 
that such effort is ivorth while is not generally recognized in either 
the medical or lay community The attitude of defeatism that is sull 
widespread among all who have to do with tlie ivclfare of “para 
plegics” has no justification now It can be stated unequivocally that, 
provided he has the use of his arms and hands, is intelligent and co- 
operative and IS villing to give the necessary time and effort, any 
patient who has been paralyzed to any degree as the result of an in- 
jur)' to his spinal cord or cauda equina can now' be assured of re 
habilitation to a point where he will have full twenty four hour con 
trol of his bladder and bow'cl and wdiere he will be able to lead a 
normal social and w’ork life w'ltliin the limits prescribed by any neces- 
sary use of braces and crutclies He w'lll be free of bedsores and will 
require ncitlier hospitalization nor special nursing care after his re 
habilitation has been completed His life expectancy should not be 
materially shortened, provided he uses ordinat)' care and docs not 
substitute bad habits for those good ones he has been taught during 
his rehabilitation These ends can be met more easily and more 
jiromptly if the patient is properly treated from the start They can 
also be reached, how'cvcr, at any time up to a number of years after 
the acadent pronded such permanent structural changes as ostco 
porosis, stag-horn renal calculi, a fibrotic contracted bladder, hydro- 
nephrosis, hydroureters, and osteomyelitic destruction of the heads and 
necks of the femurs and of tlie acetabula have not occurred 

DIAGNOSIS 

To avoid misunderstanding it may be well to mention briefly the 
diagnostic criteria on which therapy should be based 

1 Spinal Shock — ^This is present in all significant spinal cord in 
juries for a variable length of time It does not accompany injuries 
of the cauda equina The signs and symptoms arc those of chaotic ms 
ccral and somatic arcflexia Its pathology is unknow’n The bladder 
is atonic and tliere may be paral) tic ileus There is a tendency to bed- 
sores and hypoproteinemia 

2 Anatomic Transection Of the Cord — ^Thcre is a complete di- 
vision of all structures of the cord at some point Artifiaally induced 
electncal impulses do not pass through the damaged area There is a 

ital loss of ^1 sensauon and voluntary motion below tlie level of cord 
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not constant involuntar> floYor or extensor mass spasms of the Icfij 
ba^ and abdomen The bladder and bowel will be reflex in i^c 

mist^ted The bladder sphincters may be spastie and hypertrophied 

-S^^nina —There is a complete peripheral nene type 
b a^'^ 'Oluntary flaccid pandysis svh.el. insolvcs the legs Th^ 

ireaiAH sphincters may be flaccid and atonic. In badly 

Them bladder sphincters may be hypertrophied and spastm 

, spasms Root pain is a irefluent symptom 

be er^m Cord-Tlic cord need not 

thresh Le induced electrical impulses will pass 

SI “"‘y >ncflecihe 

^e iniurTV"’”’^” 

tcarremn^ ^ Traumatic syringomyelia atrophy and ncaosis with 
15 a common forms of physiologic iranseaion There 

below thriA? voluntary motor loss with flaccid panlysis 

tier and h ^ f ° **’' ‘n'oluntary spasms The bhd 
PWll^ ' """ ■" ‘>TC- The sphinctenc response will be 

m ?, 'r'P' ■" ‘'“‘"y fx: Wadder spliinc 

liieornJl, by^trophicd and spastic. There may be cither a post 

eguina Qucckensicdt test Physiologic transection oj the cauda 

'■‘jinna docs not occur 

"" Cord -The cord is partially damaged by 
•onneha thrombosis, necrosis and/or compression Hema 

Sthmard traumatic syringomyelia the Drown 

prestion «wi ’”'“‘”1 intramyclogenous hemorrhage and com 
‘X’td inmrv Ardf'^' u°'“ aarious types of partial 

the dama?«t y ‘"tliiccd electrical Impulses pass freely through 

muscles comractlons in die 

The immmf 1 '**' ’i”"”' segments below the Icrcl of injury 

“nd Danir.d' ^“ous damage has a tendency to spread both upward 
n>»Mrnum In'b.^ ti^-nw-ard for many scgmcnis from the point of 
sensors and ^ P "’’11 be a aside sanely and disinbuiion of 

')pe but R i’uralysis wall usually be flacrid in 

taiy spamn ‘P’'*‘'e m appearance when associated with imolun 
’pisins in (h ^ disabling involuntary flexor or evtensor 

and abdomen c\en thougli \oluntary 
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motion may be largely retained in the area that goes into spasm 
The bladder and bowel and their sphincters will be normal There 
may be either a positive or a negame Queckenstedt test 

Of the Cauda Equina — ^Therc will be a wide \anety of sensory and 
voluntar)' motor loss of a peripheral nerve type When there has been 
a major fracture of one of the lumbar vertebrae, this paralysis is apt 
to appear first ten to fourteen days after the injury' It is caused by 
compression of Uic roots that make up the cauda by organizing blood 
in the lumbar subarachnoid space The bladder and bowel may be 
either normal or dcncn'ated and autonomous The sphincters may be 
flaccid The Queckenstedt test may be either positnc or negative or 
first negative (witli bloody cerebrospinal fluid) and later positive 

5 Injury of the Sacral Segments of the Spinal Cord. — ^This may be 
either a transection or a partial injury and differs in no way from 
the descriptions given abot c except that if it is a transection tlie blad- 
der and bowel arc dencr\’ated and the bladder is autonomous in type 
The external sphincters may be flacad and atonic 

6 Concussion Of the Cord — ^This is present only as the result of a 
gunshot wound in which the missile damages some part of the bony 
wall of die spinal canal but docs not come into actual contact with 
either the meninges or the cord itself Tins may produce either a tran- 
section or a partial cord injury as described above Concussion of the 
cauda equina is not knots n to occur 

7 Sexual Status — Nothing is actually knotsm about the effects of 
cord and cauda equina injuries on tlic sexual status of the indi- 
vidual Investigation has been started however, and it is already ap- 
parent that most if not all of what is accepted as fact today in regard 
to this important funcuon is based on surmise and has no relation 
to the few facts that are know'n 

To rehabilitate these patients with traumatic spinal paralysis m 
accordance with the criteria set out above, it has proven necessary to 
compartmentize their treatment In consequence it is now the custom 
in my dmic at the Boston City Hospital to classify them for therapy 
in SIX groups This same system has been established and used with 
success under my direcuon at one of the Veterans’ Administration 
Paraplegic Centers This classification with its composite details is out- 
lined below It was developed as the result of experience with 330 
patients seen in the past se^enteen years on the Neurosurgical Semce 
at the Boston City Hospital More recently it has been used wnth 
satisfaction on some 250 or more patients at Cushing General Hospital 
under the auspices of both the Army and the Veterans’ Administra 
tion ^ As experience has increased, it has become more and more ap 
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may already exist m die patients under consideration Because of the 
presence of spinal shock and its effect on the visceral reflexes the boiscl 
and bladder become paralyuc and atonic If neither organ is allowed 
to distend, diis, of itself, aviII do no harm Distention of die boivcl 
can only be prevented by stopping the ingestion by mouth of all food 
and fluids, including water Intravenous feeding may be substituted 
The use of a MiHer-Abbott tube with or without Wangensteen suction 
may be necessary and life sa\T.ng in neglected cases or if, as frequently 
happens in severe multiple injuries, die stomach is distended also 
This treatment should be conunued until peristalsis is again audible 
and should be started at once after die accident It replaces the old 
therapy of turpentine stupes, enemas and prostigminc Abdominal 
exploration in these patients while diey are distended is contraindi- 
cated unless the surgeon is prepared to accept die risk of having to 
perform an othcnvise useless enterostomy in Ins efforts to replace the 
distended paralyuc bowel 

Distention of the bladder will also decrease die clHciency of the 
diaphragm in us efforts to carry the full respiratory load It is pre- 
vented by die insertion of an inlying catheter dirough die urethra 
A suprapubic cystostomy and especially a perineal urethrostomy are 
both contraindicated, unnecessary and harmful The catheter should 
not exceed 16 F in size and it is preferable not to use a Foley type, 
A c)'Stometrogram should be done at once and if possible the catheter 
attaclicd to a tidal drainage apparatus- It this is not possible the 
cadietcr should be left open and the bladder kept empty by constant 
drainage The older methods of emptying the bladder by manual com 
pression through the abdominal wall or by allowing it to fill and 
overfloiv are accompanied by a tremendous incidence of infection of 
tlie genitourinary tract and dcatli and arc now thoroughly discredited 
The use of oxygen mixed witli inspired air is essential This sliould 
be given dirough a nasal or oral tube Attempts to administer the 
gas through a mask will fail because Uiese patients will not tolerate 
any dung that has the appearance of interfering with their respiratory 
efforts If the doctor persists in his attempts to use a mask, the nervous- 
ness, resdessness and increased metabolism that result more than offset 
any good that the oxygen may do It is for this same reason tint 
respirators do harm rather than good in these patients Respiratory 
“ oblems do not arise in cauda equina injuries 

The Cerebrospinal Fluid — It is necessary to be familiar with the 
araclcnstics and dymamics of the cerebrospinal fluid in these pa 
:nts if their future treatment is to be properh planned and if they 
e to be in a position to get a maximal return of function A lumbar 



CARE OF FARALIi'ZED PATIENTS 


J279 


punrturc mth a QuccLenstcdt test should be performed at the earliest 
possible moment after the injury Compression of the jugular sTins is 
best exerted bj a graduated measured rise and fall of pressure in a 
sphjgmomanomctcr cuff that has been tiTapped about tiie nech. A 
specimen of cerebrospinal fluid should be examined for fresh blood 
(espeaaliy in the cases mth injury to the caudn equina and most 
cspeaally m patterns with major fractures of the lumbar sertebrae, 
men in the absence of neurologic signs and symptoms) and protein 
content If no block can be demonstrated then decompression of the 
cord or the cauda cannot be adsanced as a reason for hmmeaomy 
If there is a partial block frequent repetition of the test must be car 
ned out to settle whether or not a complete block is dci eloping If 
tliere is a total block decompression by an adequate lamineaomy uith 
opening of the dura and relief of the block should be done The only 
problem that remains to be settled is to deadc tihen the operation 
can be done with a minimal amount of nsk to tlic patient and a 
simultaneous minimal length of compression of his cord or cauda 
Blood in the cerebrospinal fluid without a block requires daily or 
twice duly lumbar drainage of all the bloody cerebrospinal fluid it 
>s jiossiblc and reasonable to obtain until such time as lU total pro- 
tein has returned to normal An mercase tn total protein in a specimen 
ol cerebrospinal fluid from below the damaged area indicates at least 
a JMrtial block 

The Associated Bone Injury — Tlie associated bone injury should be 
treated by hypercxicnslon with or asilhoui traction The hyperexten 
non must be slow and increased gradually is indicated It is well to 
remember at tins point that tins discussion has to do with a jiatient 
whoso bone injury is secondary to his cord injury md that methods 
iliai ire accepted and acceptable in tlic treatment of similar bone 
injuries in patients who do not haic a cord injury not only do not 
apply but are lethal in a high jicrccniagc of the former cases It is for 
•his reason that rapid hy pcrexlension is ruled out It is for the same 
reason tint plaster of pons connot be tisctl This is particularly true 
in the cenical and thoracic cord injuries ihat is. in the injuries that 
ha\c the grciicsi respiratory dfllicultics. A dnphragrn tliat is only just 
able to carry ns load Will giic oul when It is forced to icratc the lungs 
if and when they arc cneloscd m a hcasy immobile shell AforcoscT 
plaster of parts rasis or any splint that is inimmably fixed in relation 
•o weight bearing points on the surface of the boily svill cause ne- 
crosis of Ibe litsucs squeezed lictwecn the cast on die one hand anil 
•he Imne on the other This occurs because of the loss ol the nonnal 
rfin 1 nai/ar reflexes ihat otiicrwfsc compensate for any focal ptesnire 
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ischemia In the former case first pressure sores and then immc 
diately bedsores develop, with all the attending difficulties of loss of 
serum, hypoproteinemia, infection, toxiaty, anemia and fnable scars 
that inevitably follow 

Pressure Sores and Bedsores — Bedsores should never occur in a 
properly cared for pauenL When tliey do occur they are ahvays pre- 
ceded by pressure sores If pressure sores are to be prevented persistent 
unremitung care of the skin over all wcight-bcanng bony points and 
especially over the sacrum, ischii and trochanters must be provided 
As pointed out above, die presence of an abnonnal skin-A'ascular re- 
flex renders the skin in these regions particularly susceptible to pres 
sure ischemia and necrosis This is true even when plaster of pans 
casts or other fixed splints are not used For diat reason it is impcra 
tive diat weight-bearing over any bony prominence be limited to sucli 
an amount as wll be less than lethal to the local tissues Experience 
has shown that continued weight bearing cannot be extended beyond 
two hours at a time without risk of producing pressure necrosis For 
dns reason all patients isidi spinal cord injuries must be turned at 
two hourly inter\'als as long as Uiey are bedridden As further prophj 
laxis they should be kept on a foam-rubber mattress They must be 
kept dry and clean, espeaally in regard to the skin over their back 
Even as short a time as fifteen minutes spent lying in a wet bed will 
macerate the skin sufficiently so that it will break dowm in less than 
die two hour interval and a pressure sore be caused Proper nursing 
attention is of the utmost impoitance to prevent dns but no less im- 
portant IS the use of tidal drainage This not only controls leakage 
of urine but eliminates most of the othervMse constant nursing that 
will be necessitated in its absence Especial attention must be given 
to the patients with thoracic and lumbar cord injuries Cord damage 
at these levels interferes more and for longer periods with the sjTn- 
pathetic padiw’a)s over which the impulses that normally govern the 
skin-vascular reflex pass and hence render the patient more liable 
to pressure sores 

Diet — Major spinal cord injurj cases dcv'clop a nitrogen deficit with 
reversal of die normal albumin globulin ratio as part of the general- 
ized effect of the trauma Hence such patients lose weight and have 
their nutntne processes badlv hampered TJiese phenomena are in 
creased if there is an open wound from which scnim with ns high 
protein content exudes constantly To return their nitrogen balance 
to normal their caloric and protein intakes must be greatl) increased 
The) must ingest a minimum of 3000 calorics and 150 grams of pro 
tein every twentv four hours, and all of the vitamins must be given 
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in large doses TTiey are also prone to desclop anemia and therefore 
sufficient blood to maintain their hemoglobin and red blood count at 
approximate!)' normal Icsels must be administered bj transfusions 

Fluids. — An) patient iiliosc genitoumiar) tract is as scnousl) af 
fected as is the case in these patients needs large amounts of fluids to 
keep lus urine dilute and his tissue fluid resera oirs filletl A minimum 
of 4500 cc. of fluid in addition to that included in the diet must be 
administered csery tnent) tour hours to meet these rci|uircmciits 
Tins lei el should be maintained until the function of Ins genitourinary 
tract has readied its end point of rccoscry after adiicli it should be 
reduced to SOW cc. in twent) four hours. In this latter instance 
cspcciall)! if the patient is undergoing bladder training tlic fluid 
should all be ingested at the rate of 300 cc. per hour bctiiccn 7 00 A.ar 
and 7 00 r \t The fluid should be given prefcrabl) in the fonn of 
Hater and through the mouth If tliat is impossible the patient may 
be fed through an inl)ing stomacli tube or the fluids given in vihole 
or in part by vein in the form of 10 per cent glucose dissolved alter 
iiatel) m isotonic salt solution and dtstiiled vraier 

SPECIFIC •nrCRAPEtmc BEQumEMcvrs 

Other than these general universally applicable Immediate Ihcra 
peutic measures treatment of patients with injuries to the spinal cord 
and cauda cquim can be divided into six categones or classes It is 
in these groups that tlie specific methods of treatment arc applied 

To reach its maximum effectiveness the need for tins classified 
therapy most be apparent to not onl) the physician and the patient 
but above all to that member of the department of ph) steal mcdianc 
Vvho is directly in charge of teaching ambulation All however must 
understand the philosophy behind the therap) in order to instill and 
to absorb the successive details of training Only thus wall the patient 
profit most. 

The first three classes are devoted to getting the patient into the 
best possible physical shape to learn ambulation and end with the 
patient active in a vrheel chair The fourth class has for ns philosophi 
cal background the instillation of confidence in the patient He must 
be confident, for example, that his braces and crutches vvill aaiiall) 
support him and that taljng both feet off the floor at the same time 
docs not mean disaster Without confidence he can never ambulate to 
his full capacitv wath it he advances rapidly to greater and greater 
lacilh) Havang acquired confidence and iJie ability to move about 
bis next training is devoted to the budding of endurance and its 
corollary strength This occurs in class five Without tlicsc attributes 
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his mobility will be so limited as to be impractical — t«th them he 
has normal but unskilled mobility The sixUi and last class is devoted 
to teaching the skills of advanced mobility A confident patient with 
good muscles is ready for complicated acuvities With this learned he 
has become a wtually normal ambulator and is again a self-respecting, 
self-supporting member of his community 

Class I — ^This is the stage of Surgpcal and Spmal Shock. The pa- 
tients enter this class with the receipt of their injury and remain in it 
as long as sui^ical shock is present This may be for only a few hours 
in the less severely injured In the more serious injuries and espeaally 
in the cervical cases, however, actual or potential surgical shock may 
be present for days Operative procedures, manual reductions and 
similar treatments carry an extremely high mortality during this stage 
and are contraindicated On the other hand, spinal shock may last 
for a long time and extend into Class 2 This is especially true in the 
presence of a major infection, hypoproteinemia, anemia, malnutrition, 
or exhaustion It may disappear only to return with the advent of any 
of the above conditions at any later date The development of a large 
septic bedsore or pyelonephrosis, for example, or tlie necessar)' per 
formance of a major surgical operation will cause spinal shock to recur 
and remain until the patient’s metabolic processes are again established 
at normal and he is in tlie first stages of ambulation Treatment during 
this first stage will be as outlined in the preceding section, supple- 
mented by any necessary supportive measures In cases that have been 
properly treated from the start, tins stage of surgical shock will last 
on the average from seven to fourteen days Spinal shock will also be 
present during tliat time When spinal shock recurs later following 
major surgery it will last only from tw’o to seven days, after wdiich 
die patient will pass rapidly through the inter^'ening succeeding thera- 
peutic stages until he is again in the class that he occupied before the 
spinal shock returned 

Class 2 — ^This is the stage of Diagnostic and Reparative Surgeiy' 
As a prerequisite to these procedures any nutritional deficiency must 
be corrected and the pauent be definitely “on the mend” and in nitro 
gen balance As an aid to meeting this fundamental requirement skin 
grafting of laige weeping ulcers may be imperative This is not defini 
me therapj, how'ever, and is used only as a means to an end 

'^Vidi the patient well nourished and gaining weight, the need for a 
more accurate diagnosis by \nsualization and electrical stimulation of 
die cord can now be met by an exploratory diagnostic laminectomy 
Widi the diagnosis of an anatomical transection of the cord estab 
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motion and maintenance of joint freedom should be started early and 
pressed actively Physiotherapy is harmful and contraindicated if the 
paralysis is of the spinal spastic type, however 

Occupational therapy of a short range divcrsional diaractcr with 
easily accomplished projects should be started during this stage 

As soon as the bone injurj' is healed sufficiently to permit acme 
mouon in bed the simpler bed cxerases arc started It is at this point 
tliat all special nursing must be discontinued Failure to do so elim- 
inates that essential stimulus that comes from self care It is particu- 
larly important to elicit this stimulus at tlie earliest possible moment 
because of the devastating psydiological effect and the permanence of 
the injury For this same reason the patient should be moved out of 
any private or scmiprivate accommodation that he may have had in 
the hospital up to this point and be put instead in a large ward This 
w’lll apply regardless of his social or financial status 

Where possible bed exercises should start with the patient learning 
to turn himself in bed and to feed himself As his bone injury becomes 
more firmly anchored and w’lth the aid of a back splint if necessary, 
he can then gradually increase the scope, severity and lengtli of his 
excrases Deep breathing exercises, push-ups from a prone position, 
w'ork wuth dumbbells and spring exercisers to develop hand grip, shoul- 
der, upper arm and scapular musdes, the setting of abdominal and 
back muscles as w’cll as a number of otlier similar procedures, should 
be practiced regulaily in accordance with a well-planned schedule 
These actmties sa\c much time later on when ambulation is actually 
begun 

The patient remains in Class 2 until such time as the bone injury 
IS sufficiently healed to permit him to bear weight on it and to be 
upright or, if there has been little or no bone iniury, until all diag- 
nostic or reparative surgerj' is completed Depending on these factors 
as well as the severit) of the cord injury, this stage will last from two 
to eight montlis 

Class 3 — ^This is the stage of Whecl-Cliair Mobilization The bone 
injury’ will be healed suffiaently to allow’ the patient to remain up 
right citlier w’lth or witliout a back splint All diagnostic and repara 
tne operative procedures will ha\c been completed The patient will 
be free of bedsores and will have no or at most only minimal spasm 
His bladder will be reflex if the cord injury has been a transeaion and 
normal if the cord injury has been a partial one and presided it and 
Its sphincters have not been denervated In this latter case the bladder 
will base become autonomous Tlic patient is now ready to get out 
of bed 
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Formal bowel training should be started dunng this stage The 
patient should go to stool at ilic same time every day Evacuation 
should be aided at first b) dail) enemas These Mill be decreased mild 
saline cathartics being gradually substituted for them and the coni 
mode and then the toilet replace the bed pan until b) the time he 
is ready to lease this class for the next one be will be monng his boM 
els once every twenty four or forty eight hours only iiithout enemas 
and with only occasional mild catliarsis at the time that he has chosen 
at tile start of his training 

In the patients with partial cord injuries the bladder should be 
normal by this time If it is not it will be because of neglect in treat 
ment during the previous stage or because of denervation The latter 
IS extremely unlihcly and should not be accepted is a final estimate of 
the situation without careful review ind checking of tlic evidence. 
Bladder training is applied to reflex bladders must be tried and if the 
organ has been allowed to shnnk through mistreatment tITorts should 
be made to strctcli it with properly adjusted tidal drainage If there 
IS a large amount of residual urine and there is nevertheless cysto- 
metric evidence that the bliddcr activity is reflex the patient should 
get out of bed start his mobilization and try bladder training before 
any operative procedures will be indicated In particular resection of 
the bladder sphincters should not be tountemneed at this time \ftcr 
all the need for this dcsirucilvc procedure arises either out of a con 
dition that is the aftermath of improper earlier bladder therapy — 
that IS, spasm and hypertrophy — or because of an obslnirting prosnic 
ivhich presents its own indications for ificrapy regardless of the isso- 
aaicd neurologic condition If patients wnth cord injuries have their 
condition accurately diagnosed and it and their bladders properly 
treated by tidal drainage from the time of injury tlicrc will be no 
Indication or reason other than an obstructing prostate for rcscc 
lion of the neeb of ilic bladder* 

liladder (raining which has been fully described elsewhere* should 
be siartcil during tins stage on all patients w ho arc suffering from a 
tranvecuon and whose bladders arc reflex that is auioiiiaiie. li ii ini 
portant lo appicaatc that an automatic bladder is not as good an f nd 
Fevuli ns it is jwssiblc lo gel for these pailcms, Witii intenigciicr jk-i 
icvcmncc and jiaiicncc on the part of Iwth tlic doctor and iht jMiient 
nn automntic or reflex bladder ran lie transformed tiun j roiiirol/ d 
icflcx bhddcr Wiili a controlled reflex bladder ilic patient mil tv/i 
base to wear any apparatus svil) beep dry and clean day arid i(i{li(, 
go wiiliom emptying Ins bladder for at least three Iirntn dining 
the ilay and throughout the night without waling or gntiiij wet ami 
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has wtually a normal bladder This is quite different from the faali- 
ties provided by an automatic bladder 

Patients tvhose bladders have been denervated cannot usually count 
on profiung from the advantages offcied either by the automatic or 
die controlled reflex bladder However, since diis is not unncrsall) 
true they should be given a cliance to see tvhat can be done by bladder 
training If it fails they will have to wear an indwelling catheter con 
stantly and use tidal drainage at night Patients widi denert’ated atonic 
bladder sphincters or in whom incontinence has been produced b) 
so-called resection of die bladder neck or internal sphincter for spasm 
or hypertrophy have no choice but to resign diemselves to the per- 
manent use of a urinal Even w’lth a catheter in place, they leak unne 
as soon as they stand erect No surgical method is as yet available for 
correcting this sphinctenc loss 

Physiotherapy and occupational therapy should be continued as 
before 

Bed exercises should be continued and increased in scope and sever 
ity The patient must now learn to sit erect in bed without support, 
to flex fonvard at his hips until his chin is virtually on his knees, to 
wash and dress himself completely, to get on and off the bed pan, to 
move himself freely in bed and to do all this tvithout help In addi- 
tion, he must learn to get from bed to wheel chair and back, and from 
wheel chair to floor and back With these skills accomplished he will 
then easily learn to get from the wheel cliair to the toilet or into the 
bathtub and back without help 

He IS now mobile in a wheel chair and completely able to care for 
himself as far as his personal needs go However, he still needs his mus- 
cular detelopment increased in his shoulders if he is paraplegic and 
wants to valk and he still needs development through use of his weak- 
ened muscles if he is only a partial cord injurj' For this purpose mat 
exerases, one hour at a time up to the point of physical tolerance arc 
begun during this stage These exerases are done on a gymnasium mat 
on the floor and preferably in groups Among others the) include short- 
crutch walking, certain balancing exerascs, four legged progression, 
crawling, push-ups, fonvard bends, three point balance and "peanut- 
rolling ” Training in getung from a -wheel chair to the floor and back 
again is also included Parually paralyzed patients will have to have 
the exerascs modified or inacased in accordance with their indiv'idual 
needs 

It IS or should be apparent now why the continuance of special 
nursing and isolated housing is bad for tliese patients 

It is during this stage that the patients are measured for appropriate 
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braces and those that need them arc presided with wheel chairs In 
spinal paraplegics the basic brace is a bilateral leg caliper with a foot 
drop support and a granty knee lock * This is applied without modi 
fication to all patients with their transection at the eighth dorsal seg 
ment or lower Under certain circumstances sticli as abnormal position 
or mobility of the lumbar spine some of these pitients will hare to 
base a padded metal pcliic band added to the calipers This sliould be 
attached by free swinging nonlockabic hinge hip joints placed at the 
leiTl of the trochanters. For patients svitli transections between the first 
and eighth dorsal segments a low back brace with an anlcnor abdom 
mal pad is added The brace is attaclicd in the same ivay that the pcbic 
band is For ccnical lesions Uiat base enough musculature to sit up- 
right the Zimmer brace modified so as to include a peine attachment 
should be used It bilateral calipers can also be of use on his legs and 
such a patient is able to stand this brace is used separately 

During this third stage the patients are taught bladder and bowel 
control arc mobiliied in a wheel chair learn to take complete care 
of their personal needs hate their crutch walking and other muscles 
dcYcloped and are prosidcd with whatever braces and wheel chairs 
they may need This stage usually Hsu from one to tlircc months 

Class 4 — ^Thts is the stage of Early Ambulation The object is to 
teach confidence. Patients entering this class base bhddcr and bowel 
control can take full care of thcmseUcs arc mobile in a wheel cliair 
and have had their musculature adctjualcly dciclojied They arc 
ctjuipjied with the necessary splints. It is during this stage that the 
patient learns ambulation up to and including the swing through 
crutch gait as well as all simpler varieties ol aided ambulation 

Physiotherapy is now slopped Occupational therapy as a dnersion 
should be stopficd as well and tint aaisity channeled into training 
that will lead to produnne skills wage earning and self support in 
the future. 

Mat exercises arc continued and increased in scope length and 
severity The patient is fitted to crutches and learns to put on and take 
off his own braces He is then started on crutch balancing exerases 
These arc done lioth against the wall with cnitclics and between 
parallel ban without ciaitclies. With this Icamctl he progresses 
through a shufilc and swing to gait crutch balancing away from the 
"■all turns swing through crutch gait and if possible two- and four 
point walking 

It is during this stage that residual spasms may heroine apparent 
If tlicy interfere with ambulation they may Ima to be dealt wnh snr 
gically For example psoas sjiaims that jackknife a patient when am 
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bulating may require peripheral neurectomy on several intercostal 
nerves and scissoring or lagging of one leg wiU require peripheral dc 
nen'ation of the adductors, a tenotomy, or some other similar opera 
tion These procedures should be earned out at this time -without de- 
lay and as soon as their need becomes apparent Procrastination only 
adds to the diffiailty This is particularly true when it takes tlie form 
of attempting to control involuntaiy motions that are stimulated by 
splint restriction, by sudi dcMces as locked hip hinges, fastening the 
caliper splints together with a metal bar at the ankle and similar 
makeshift procedures They ivill all correct in some fashion the diffi- 
culties that are basically traceable to the spasm, but at the same time 
tliey prevent the acquisition of further ambulation skill and that per- 
sonal freedom wluch would be obtainable othermse Curate is ineffec- 
tive as a means of doing away with such spasms ° 

Some of tlie patients may also complain of pam which takes so 
much of their attention that their progress is retarded This pain may 
be of any type but during tins stage attempts to do away widi it 
should be limited to procedures that are not destrucuve This usually 
means that only vasospastic and root pains or those indefinite sympa- 
thetic system symptoms that arc associated ivith bladder distention 
can be treated Such procedures as paravertebral or peripheral ncn'c 
injections of novocain or alcohol and the administration of tetraethyl- 
ammonium chloride are justifiable and frequently curative It may 
even be advisable to explore an injured cauda equina at times Cor- 
dotomy should not be done at this early stage Too many of these 
patients get adjusted to their pain as their actmties and interest in- 
crease and what was complained of originally as an unbearable pam 
becomes first of all bearable and then gradually sinks to the level of 
only an announce 

This fourth stage merges imperceptibly i\ith the next one Its length 
•vanes with the pauent, the instnictor and the faalities for training 
but usually it lasts from two to four months If facilities for training 
and instructing personnel are better outside of the hospital than they 
are inside, the patient can noiv be discharged, live in a hotel or board- 
ing house and attend ambulation classes t\herc\er the best ones are 
held This usually -vull require the services of an attendant, however, 
who need not and indeed should not be a trained nurse but ratlicr a 
person who is willing to act chicfl) as a “prime mo\er ” His only duty 
IS to get the jiatient in his wheel chair from his room and through the 
streets to his destination with the aid of any necessary’ public comey- 
ances In partiailar, he should not usurp any of the personal care 
and mobility skills that the patient has already acquired 
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Clajj 5 — ^This stage merges imperceptiblj pith the preceding It is 
the stage of Intermediate Ambulation It is deioied pnmanl} to in 
creasing the patient s strength and endurance so that lie can bring to 
praaical use the skills he has learned in Class 4 Afol exercises are nop 
increased still further and increased social and work activity is also 
demanded b) increasing further tlic amount and degree of difficult) 
ol ambulation Tiie patient learns to turn nrotind nalk sidcpa)^ and 
backirards and to mount ton curbs and ramps He learns non to get in 
and out of automobiles He must be able to near his braces all da), to 
iralk ISO yards ivithout stopping to nalk on all kinds of terrain and 
must nalk to and from all meals and other actiiaucs He must be able 
to cross a mock up of a standard street pathin the traffic light limits 
coier 100 yards in a giien time, open and close doors, ansper a tele 
phone philc standing erect learn to dme a spcaall) equipped auto 
mobilc and similar actiiities in his braces and pithout evidence of 
fatigue 

If Ills pain problem is one that justifies It and that can be expeaed 
to respond to that therapy a cordotomy is nop permissible. It should 
be done m the first or second thoracic segments instead of at the usual 
sue, should be bilateral and should produce analgesia in all non 
anesthetic areas belop about the fourth dorsal segments 

By tilts time, provided die patient has learned Ins lessons pcII no 
further operations mil be necessary This stage pill cover another two 
to four monilis and is the crucial stage with the paraplegics as far as 
their future is concerned Man) pill want to stop here and a number 
Pill If they do they pill not have attained their full activity or stills 
and Pill some day regret not having done so Every effort should be 
made to persuade them to continue to full ambulation. To that end 
earnest attempts should now be made to obtain gainful employment 
for them They arc novv socially acceptable but are not capable of 
competing at gainful labor path their fellow workmen except in a 
very limited capaaty Because they have been injured is no reason phy 
they should cither be depnved or be allowed to deprive themselves 
of the chance to be fully self supporting but rather luivang m mind 
all the faaors, it is a reason why Uicy should be assured of employ 
ment if they demonstrate their eraplovability by their persistence and 
initutivc. Failure to employ these paralvtics burdens the communiiy 
'nth the expense of their maintenance destroys the patient s fndi 
'fdualism and substitutes that despicable hyyxicnsy of our modem 
civllnation — enforced chanty — for self rcsjicct lliroiigli seU-supjwri 
Tlie patient must be expected to contnbutc his efforts to attain com 
phic ambulation as his share towards preventing this tragedy 
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Class 6 — ^This is tlie final stage and is one of Ad^ anted Ambulation 
In It the pauent acquires shills All that has been learned up to now 
in the classroom is practised in public, at first lutli the help of an 
instructor and then alone Shopping trips, i\alks in croi\’ds and traf- 
fic, visiting restaurants, actual employment of automobile, taxis, buses, 
street cars and railroad trains and oicrnight stops in a hotel arc 
all undertaken, together witli many other actuities These include 
learning to get up to an erect position fiom the ground without help 
after a fall, walking over rough terrain, getting up and down all 
types of stairs and steps with and witliout hand rails, getting in and 
out of all types of chairs and ilicater seats, getting himself and his 
chair in and out of his automobile witliout help, walking 1000 yards 
without stopping, and other similar activities This stage wall take 
SIX or eight weeks and should be undertaken without the attendant 
mentioned under Class 4 Hereafter, tlic patient will be able to lead a 
full soaal and work life, to live in any modern house without having 
alterations made in it, and to be a useful, active, productive, self- 
supporting member of the community without speaal privileges or 
attendance and in spite of w'hat appeared at first to be and w'hat has 
been but is no longer a completely disabling and usually lethal injury 

SUMMARY 

The important features of the modem therapy now' available for the 
rehabilitation of patients paralyzed as the result of an injury to the 
spinal cord or cauda equina arc described 

Emphasis is placed on the fact that all sucli patients, if properly 
treated, can now be rehabilitated to the point where they can be as- 
sured of a normal soaal and w’ork life w’lthin the limits imposed by any 
necessary braces and emtehes Moreover, if they cooperate intelligently 
their life expectancy will not be materially altered 

REFERENCES 

1 Munro D Rchnbilmtion of Veterans Piralpcd as the Result of Injur) to the 
Spinal Cord and Cauda Equina Am J Surg 75 S-18 (Jan) 1948 
2. Munro. D The Relnbilitauon of Patients Totall) Panlyzctl Ijcloiv the tVaist, 
■with Special Reference to Mating Tlicm Anibuhtorj and Capable of Earn 
ing Their Lning, Tidal Drainage Cssiomctr) and Bladder Training New 
England] Med 256 223-235 (Feb 13) 1917 

3 Smith Petersen M N Evolution of Mould Arthroplasti of the Hip Joint 

J Bone X Joint Surg 5071 59-75 (Feb) 1948 

4 Munro D The Rehabilitation of Patients Totalis ParaU'zcd bclou the IVaist, 

iMth Speaal Reference to Mating Them Ambulator) and Capable of 
Earning Their Lising- Control of Urination Ncu England J Med 254'207- 
2ie (Feb H) 1946 



CARE OF rARAL\Zi:D PATIENTS 


1291 


5 Bickm, D S Orthopedic Appliance* In the Rehabllliaiion of Patients 

Spinal Cord Injuric*. Ncnr Engbnd J Med 2^5 515-551 (April 15) 1918 

6 Kuhn R- and BicLer* D S Ei-aluatlon of Curare lo Spasticitj’ Due to 

Spinal Cord Injuria, New England J Med 2JS-615-622 (April 29) 1918 

7 Thompson Charia E and ^X'hitman \ Calhoun Parox^jmal Hj-pcncnilon 

In Spinal Cord Injuria Isch England J Xfed In Pros, 




REPAIR SOLUTIONS IN THE TRE^VTAIENT OF 
METABOLIC ACIDOSIS AND ALKALOSIS 

Charixs H BirRNinT M D • 

A^'D 

Belton A Burro\vs ME) f 

rvTRODUcnox 

Selccuon of proper parenteral fluids for the treatment of meta 
bohe aado*is or alkalosis has been discussed frcqucntl) ' Tlie pnn 
nplcs of such therap) ha\c been defined by extensne investigations 
during the past three decades.^ • Unul rcccntl) treatment of waiter 
and electrolyte imbalance in most dimes has been directed tow’ards 
correction of abnorraaliiies of the extracellular fluid space and m 
most patients this is suCBdent Evidence is accumulating that in certain 
Instances rational therap) of dehydration and the accompanying dee 
trolyte abnormalities can best he effected by additional consideration 
of losses from and by providing rcplaccmcnu for die intracellular 
fluid and electrolytes,**^ •.•jo 

Esumation of the type and quantity of parenteral solution ncces 
sary for the treatment of metabolic aadosis or alkalosis requires care 
ful evaluation of bodi the clinical and laboratory findings of each indi 
>'idual patient First an attempt at calculation of the dcfiai of bodv 
^aicr must be made for dehydration almost mvanably accompanies 
either condition as encountered dinically In the majority of patients 
m whom total body water has been depleted as a rcsuli of direct 
losses through the unne die gastrointestinal tract the lungs or the 
*^in it IS the extracellular fluid space which ordinarily is fint con 
ttacted. This fluid conrpartment may be depleted further by shifts of 
^'■atcr into the cells in rcsjKmsc to lowcnng of osmotic pressure in the 
exiracdluhr space if there hns been a greater relative loss of extra 
cellular electrolyte thin extracellular witcr Partiailarly after water 
replacement has been started these sliifts may be so extensive that 
total body ssaicr is normal ildiough cxiraccllular fluid volume is still 
proisly reduced The water deficit may fimlly include significant 
losses of intracellular fluid Second losses of electrolytes must l>c cal 

Dmn the E\ant Vfrmorial Ma»viditwrll» Sfetnorbl IfcHjiltalt arKl cIh? Depart 
rawit of Mctltdne Roiicm Dnhrr^fu School Mctllcine Ikmon 

Anituni ProfCTVjr of Medidne ISoiton Ufifirmw Sdkw 1 of Vfcrtidnr* A«i»fant 
fTnl»cr Fraoi Memorial Sfa^saditwelM Mcmnrfal fto^piuU 
t \Mhiani In Mofldnc Tknton Unhcriiiy ScImm'I ot Mctlinnr Militant Rnllrrit 
Metlianc E\-am Stcitiorbl Hrwpful 
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culated as closely as possible, for it is the relative quantities of anions 
and cations remaining in tlie extracellular fluid whicli determine the 
presence of acidosis or alkalosis 

The water deficit may be very difficult to assess Since during de 
hydration tlie concentration of extracellular electrolytes, iniually at 
least, IS maintained at the expense of extracellular fluid volume, elec- 
trolyte concentrations in the serum are often altered only after total 
extracellular fluid has been considerably reduced Hence serum anion 
and cation concentrations may be normal in the presence of consid- 
erable water loss Abnormal concentrations usually indicate con 
siderable water depletion, but do not necessarily quanutate it Clin 
ically, deliydration can best be appraised by continued evaluation 
of the histor)', the turgor of the skin, the resistance of the eyeballs, the 
state of the peripheral arculation, and the fluid intake and output 
All of these factors must be considered together and should tlien be 
interpreted with the aid of available laboratory measurements In 
severe dehydration, an excess of 10 per cent of the body weight may 
be lost as water Hence, in a 70 kilogram deliydrated adult the water 
requirement might vary between a few hundred and seven thousand 
cubic centimeters The clinical response to tlierapy is frequently the 
best indication of adequate water replacement 

Of equal importance with esumation of ivater loss are considerations 
of electrolyte losses and imbalance Anion and cation losses from the 
body, especially sodium and diloride, rarely take place in quantities 
proporuonal to their concentrations in body fluids The presence of 
aadosis or alkalosis depends then on ivhether the route of electrolyte 
remoial favors acid or base deficit In addition, acidosis may be aug- 
mented by retention of anions (for example, ketone bodies or phos 
phates) Alkalosis due to base retention is rarely seen unless sodium 
intake (as with sodium bicarbonate medication) has been excessne, 
and e\en then is usually assoaated with diminished renal function, or 
wath a coinadent loss of chloride and water through \omiting Al- 
though definition of alkalosis or acidosis, and the degree of cither, rests 
finally upon laboratory' measurements of the blood, it is usually pos- 
sible from the history and physical findings to deade whidi exists 
A few laboratory determinations should then be sufficient to plan and 
carry through therapy 

The clinical conditions leading to metabolic aadosis or alkalosis are 
well known and have been described in detail elsewhere ‘ ■* ® Three 
histones desaibmg some current methods of dealing with aadosis or 
alkalosis will demonstrate general pnnaples which can be applied 
^ to most such problems 
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Solution C ■*= — Potassium ion solution containing 30 milhcquivalcnts 
of sodium, 15 milliequu’alents of potassium, 22 millicqunalents of 
chloride, 3 milliequivalents of phosphate, and 20 milliequivalcnts of 
lactate per liter Note that total electrolyte concentration is hjpotomc 
in respect to plasma, and hence glucose must be incorporated in it 

Sodium lactate 2^1 gra 

Potassium clilonde 0 89 gm 

Potassium phosphate 055 gm 

Sodium chlonde 058 gm 

Glucose 50 0 gm 

Distilled irater qj ad 1000 0 cc 


Soluuon D — Strong potassium solution containing 30 milliequiva- 
lents per liter each of potassium and clilonde, but also hypotonic un- 
less glucose is incorporated 

Potassium chlonde 255 gra 

Glucose 50 0 gm 

Distilled uater nd 1000 0 cc. 

Additional glucose can be incorporated in any of these solutions 
if they are to be given intravenously and if hypertonic solutions are 
not a disadvantage 


DIABETIC ACIDOSIS 

Case If — An i8 jear old jmcnilc dnbctic ^olunteercd to undergo a mcta 
bolic study There was a control penod of oral diet and 70 units of insulin 
per day, a penod of oral diet wathout insulin, a penod of parenteml therapy 
iMth an ascrage of ISO units of insulin per day, and a final penod of oral 
diet avath an aaerage of 75 units of insulin per day Table I and Figures ICO 
and 161 present most of the salient features obsened during die course of 
this study 

Comment — ^From Table 1 it is eaident that during the oral diet, no 
insulin period the average oral intake of fluid exceeded urinary out- 
put by only about 100 cc a day Allowing (or an estimated daily loss 
of 900 cc of insensible water, there was a considerable negative water 
balance in spite of the good fluid intake The reductions in scrum 
carbon dioxide content, clilonde, and sodium during insulin with- 
drawal, while definite and in the expected directions, were not very 
striking because in the interests of the patient the penod of insulin 
witlidrawal wxts terminated before nausea, somiting, thirst, and star- 
's ation led to the same degree of dehydration and acidosis usually suf- 
fered in diabetic coma 

* Dcsignctl b\ Dr A M Butler 

f Dan from this patient ha\e been prcsiousU publishcil ” and arc reprinted lierc 
b\ permission of the Amencan ^ssoaauon of Phs-siaans 
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The repair soluuons used were as follows Dunng the first hour 1 
liter of Eoluuon B svas gis-cn, dunng the remaining fort) smen houn 
6 7 liters of solution C containing in addiuon 30 gm of h>drol>Ted 
casein The aterage daily millicqimalents of electrolytes which these 
two solutions supplied are shown in Table I 

The electrolyte losses and repHccmcnu arc best dcmonstrat^cd by 
balances Sodium and chloride are depicted m Figure 160 which is so 



construrted that 150 millictiuis-alcnts of sodium correspon to 
milliciiuiv’alcnls of chlondc. TTiiis during the no insulin pen esc 
ions were lost in approviniatcly the proportions they were present in 
the exuacelliilar lliiid The slight departure from this proimitionalc 
loss IS rcflcacd In tlie changes m scnim concentrauons of s iiim an 
chloride and in carbon dioxide conicni One Hlcr of so 
placed the losses sustained during the 3-1 days of insulin withdrawn 
and siihsesiucni adminisiraiioii of the rclatiscly small quantities ol 
uxlium and clilondc present in solution C produced a dcrmiic re- 
lenilon of Imth mns It should be cmpbasi/cd tliat alilioiigh the 
qiianthv of smliiim and chlonilc tdnilnistcrcd to this jiaticnt seas 
considerably less than is usually ii«cd in the irealnicnt of dniheilc 
acidosis it fumislicd ihnost double the iciuti quantiiies lost ilunng 



Metabolic Data for Case I — Diabetic Acidosis 
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tlie insulin withdrawal period Data not all presented here indicated 
[hat wliile most of tlic excess chloride giscn iv’as excreted 95 per cent 
of the total sodium administered was retained and 35 per cent iras 
retained in the cells 

Solution B appears to he better suited than isotonic saline for most 
conditions in iihidi there is dehydration and acidosis for it supplies 
both sodium and chloride ions in the conccnmtions that arc found in 
the plasma The slight surplus of sodium ion senes to supply sodium 
which has been lost in excess of clilonde through the kidneys without 
produang the hypcrcliloreinia so frequently seen after infusion of 
isotonic saline In our opinion, a solution similar to solution D should 
be administered parenierally in metabolic acidosis at a fairly rapid 
rate (6 to 8 cc. per minute if cardiac function is adequate) until the 
estimated extracellular water sodium and chloride deficits haie been 
replenished Estimates of total sodium and clilonde losses in the most 
seierc cases of dtabetic aadosis do not exceed S5 to 40 grams of salt ’■ 
Four liten of solution B would meet such a loss and can be taken as 
die maximum quantity necessary in considering sodium and clilonde 
replacement Afuch less than tins may suffice Thereafter sodium and 
clilonde are needed only in the quantities necessary to coscr con 
tinuing losses Such requiremenis excluding abnormal renal or extra 
renal losses amount to 2 to 3 grams of salt daily (250 cc to 350 cc 
of isotonic saline solution) Balanced li)polonic solutions rather than 
Isotonic solutions are in die opinion of one group preferable in all 
parenteral therapy ' 

Uunng the no insulin period there was a marked deficit of potas 
slum the predominant intracellular cation (Fig ICl) 79ic figure is 
so constnictcd that if potassium were depleted only as a result of pro- 
itm breakdown the nitrogen and potassium dan would fall along the 
same line The sinking loss of potassium in excess of that whicli can 
be actounted for by protein catabolism is apparent Replaceincni ol 
this excess potassium loss was only partially elTccicd by the C 7 liters 
of solution C administered dunng the 48 hour period of parenteral 
nuids 

fn spite of the strongly ncgaine potassium balance the scrum Icscls 
of this ion were constant ihrouglioiit the study except for one low 
'able noted on the tenth day four days aficr insulin and actise treat 
ntent had liccn rcinsntutcd Howeser recent reports base demon 
strated that serum potassium may fall to Icscts capable of protfucing 
serious lyinpionis during ihc ircalmcnt of diaticllc acidosis with intra 
senous glucose solutions and large qiianiitics of insulin although ihc 
scrum Icsul may be normal or esen high before insulin and glutose 



ISOO CHARLES H BURNETT, BELTON A BURROWS 

therapy ^ ® Administration o£ potassium during the treatment o£ dia 
betic acidosis is then desirable for two reasons (1) to replace the 
intracellular quantities lost in excess of protein catabolism, and 
(2) to prevent hypopotassemia whidi accompanies therapy 
It should be emphasized that because of the marked toxicity of 
potassium in high concentrations in the serum any parenteral ad- 
ministration of this ion must be carefully controlled In diabetic acido- 
sis with the associated tissue depletion of potassium and the tendency 



p,(T 161 Potassium and nitrogen balances In patient nith diabetic addosis 

(Case 1) 

of serum potassium to fall during therapy, if urinary output remains 
adequate, a solution such as solution C (or possibly a somewhat 
stronger one relative to potassium) can in most instances be given 
with safety For adults it should not be administered faster than 4 to 
5 cc per minute ^Ve have not exceeded a total daily quantity of four 
liters, or 60 milliequivalcnts of potassium It is also our rule not to 
start potassium administration until treatment has been under vs ay 
for three or four hours, after the major extracellular defiats have been 
replenished b) the salt and lartate solution, and after the blood sugar 
has begun to fall vnth insulin treatment Where possible oral adminis- 
tration of potassium as broth or as KCl in doses of 3 to 6 grams per 
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day II preferable, especially if serum potassium measurements are not 
available 

In tile patient here presented there tvas a ntgaine phosphorus 
balance of 10 mg per kilogram oter and abote nitrogen loss The 
occiirrcncc of striking rcducuon m scrum phosphoms during treat 
ment of diabcuc coma has been reported and the possible importance 
of phosphorus administration in such treatment has been recently 
stressed ” It is probable tlicrcforc that further experience nail demon 
itrate the adtisability of incorporating more phosphate than is present 
in Solution C in treatment of this type of aadosis 

Some difference of opinion still exists as to the adnsability of in 
eluding glucose dunng the early hours of therapy of diabetic coma ” 
There can be little argument tliat as soon as the blood sugar begins 
to fall glucose should be incorporated in repair solutions In order that 
continued remoral of ketone bodies may be insured and hypogly 
cemia preranted 


RENAL AODOSIS 

Dehydration and loss of electrolytes arc common tn patients 'vnth 
renal insulbaenc) T he electrolyte pattern is extremely ranablc but 
IS usually that of acidosis due to impairment of base sating mecha 
nisms of tJie kidneys. Retention of phosphate and sulfate frequently 
augments the aadosis Chlondc in addition to base also is usually lost 
In the urine. The almost inrariablc somiting of uremia may further 
accentuate clilondc deficit Combinations of solution A and B and 
glucose in irater judiciously used may aid in attempts to restore ho- 
meostasis. No ruics in our experience can be laid doum for cstimat 
Ing tile quantity of cadi needed for an inditidinl patient. Because of 
the ease uith uliich edema is produced it is usually unuise to attempt 
completely to correct aadosis and chlondc deficit as rcllccied by the 
leruin carbon dioxide content and Oie serum chlondc concentraiions. 
D'liat additional iratcr is required should be supplied as glucose in 
"•aicr Tshich senes in sonic cases as a diuretic- it also helps to supply 
ealonc needs thus reducing endogenous protein catabolism Because 
foiassiiim retention is frequently present in uremia potassium solu 
tions arc comraindicatcd unless a specific need can be demonstrated 
b) mcanircmcnt of the concentration of ihis cation in the scrum 

METAnOUC ALKALOSIS-XtlLP 

Casc II — A BS year old sshitc man ssaih a knossai duodenal ulcer of many 
lean duration emcreil the hospital betanse of Itcniatctnmi. Theic ^ar a 
hlsinry of rxeesdse milk and alkali intake fnr years. A pcmucni arotemia 
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had been present for about eighteen months TTiere s\'as no dear cut lustory 
of antecedent nephntis but hypertension had been knotm to be present 
for about ten years The hematemesis ceased before an) shock des eloped and 
the patient did well until tlie nmtli hospital day, %\hen he became obstructed 
After vomiung 1200 cc, constant gastric suction was smrtcd 


MRO HETABOUC ALKALOSIS 



Fig 162 — Patient Mith niild metabolic alkalosis (Case 11) 

The alkalosis s\hidi resulted and us repair are shossai in Figure 162 Note 
(1) That on the ninth and tcntli da)-s onl) glucose and ss-atcr ascrc gisen to 
replace the unnar) plus gastric fluid losses, (2) That although intake and 
measured fluid output practicall) balanced during tliese da)'s, no allowances 
were made for losses from pcrspirauon, tlirough the fcccs, or for insensible 
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losses (5) That in spite of a good waler Intake and ourpuL by the twelfth 
day he had > significant alkalosis (plasma carbon dioxide content 37 m£q 
per liter} hypochloremia (scnmi clUondc 87 m£q per liter) increasing 
atotcmla (plasma nonprotein nitrogen 89 ing per 100 cc.) and signs of 
dehydration (elevated hemoglobin hematocrit and serum protein) (4) That 
diese changes nere readily rcsened by the administration of about 7 liters of 
saline on the tn-elfth and thincenih days. 

Comment — ^This patient illtmratcs several important points in the 
treatment of alkalosis of the type usually encountered namely that 
due to loss of gastric fluid During the first two days on gasinc sue 
lion when he tvas receinng only glucose, his condiuon deteriorated 
because electrolyte lasses nere not replaced although fluid losses to 
some degree were covered TTic good response to isotonic saline demon 
urates the well known suitabUity of tins solution for the treatment 
of most such cases It should be crophasircd that in alkalosis due to 
somitmg although chlonde loss Is primary sodium also is lost both 
in tlic gastric contents and in ilic unne, rcllccling an attempt by the 
kidneys to compensate for the deficit of chloride” Hence isotonic 
saline, containing one third more chloride than is present m the plasma 
(IIS milhequisaicnts of chloride [)cr liter in isoionic saline "ind 100 
milliequivalents per liter in plasma) prosides a desirable e-xccss of 
chlonde ion In this case it was possible since the gistnc losses were 
kiioini to calculate -tt Tny point in his course approximately what 
the deficits were. Thus, between the ninth and cincnili dai he last 
approximately six and one half liters of gastric fluid The conrtn 
tration of chloride in gastric lluid is considcribly grcilcr than tint iii 
the plasma” In tins patient tlic gastnc fluid contained IIS milli 
ctjuiialents of cliloridc per liter TIic total clilonde loss was therefore 
in the neighborhood of GI; x 118 = 767 0 millicqunalciits. Likewise 
•he sodium loss must have been considerable from both the slomich 
and from excretion of the highly alkaline urine which he was form 
■ng Six liters of normal saline containing 870 mEq of both sodium 
and chlonde (6 x 1-15 = 870) would provide adequate replacement 
nf chlonde and some excess of sodium Actually the losses sscre over 
estimated soincwlial and he w-as guen sescii liters of isotonic saline, 
bhich probably fumislics an explanation for Uie slight hyqicrchlorcmia 
present on the thirteenth and fourteenth dass The standatxl practice 
bf replacing qinntitatiscis gastnc losses with normal saline Is piole 
sbl) a safe one Ihnngh iindoiihlcdlv many cases will rrceise loo much 
salt under such a rcgiindn If ihc kidneys arc funnionnig projicrls and 
fluid incakc is adctiuatc ihe body can usually nd ilsclf of the excess. 
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IVIETABOUC ALKALOSIS-SEVERE 

Case III • — 58 yeir old •v\hite man •\\as admitted for stupor of tuehe 
hours’ duration From the family it was learned tliat for many years he had 
taken up to one pound of soda bicarbonate weekly for epigastric pain For 
several months there had been progressne nausea and somiting, loss of about 
50 pounds, and restriction of diet practically to milk Dunng the ttvo days 
pnor to adnussion he had not voided and had become disoncnted There 
was no known previous kidney disease, but he had had nocturia for several 
years On exarmnation he vras semicomatose and poorly nounshed There 
were signs of extreme dehydrauon and collapse Blood pressure v\as 90/60, 
the pulse was weak, tlie extremiues cold, the skin and tongue dry and the 
lips cyanotic. 

Iniual laboratory findings vtere Hematocnt 49 per cent, hemoglobin 
17 5 gm , white blood count 15,600, blood nonprotein nitrogen 105 mg per 
100 cc , total protein 8 59 gm per 100 cc., albumin 3 35 gm per 100 cc, 
globulin 5 34 gm per 100 cc , scrum calaum 8 28 mg per 100 cc , phosphorus 
10 4 mg per 100 cc, plasma carbon dioxide content 52 milliequivalents per 
liter, plasma chlonde 40 2 milliequivailcnts per liter, serum sodium 115 milli 
equivalents per liter Examination of the urine revealed a pH of 7 5, specific 
gravaty of 1 018, a 2+ albumin, no sugar or acetone, 6 to 8 leukocytes and 
3 to 5 crythroqtes per high power field 

Subsequent x ray examinations established tlie presence of a duodenal ulcer 
with complete pylonc obstruction which was eventually relieved by gastro- 
jejunostomy and vagotomy 

The salient features of his course and treatment arc showTi in Figure 163 
Note first that in spite of a strongly positive fluid balance (over 14 liters) 
and tremendous quantities of sodium chloride (over 100 grams) during tlie 
first four days, his alkalosis remained essentially unchanged during this period 
Beginning on die sixth day, coincident with a diuresis, and possibly widi an 
jncrease in the quantity of potassium administered, his scrum carbon dioxide 
content gradually fell, serum chlorides rose, and nonprotein nitrogen fell, 
until they reached essentially normal levels on the thirteenth day Note also 
the initial low serum sodium rising to normal on the fifth day, and low scrum 
potassium levels persisting until die nindi day 

Comment — ^Thc management of this patient was vastly more com- 
plicated than that of the former one The marked alkalosis in this 
instance had almost surely been accentuated by the previous exces- 
sive intake of base Severe dehydration with shock were pressing syinp 
toms These were vigorously treated with large quantities of isotonic 
saline and whole blood with relief of the shock and dehydration (he 
was in fact edematous by the fourth hospital day) In spite of this 
therapy the alkalosis was practically unchanged during the first four 

• A more detailed account of this pauent will be published later 
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times be effected by administering 3 to 6 gm of KCl daily by mouth as 
soon as the obstruction is suffiaently relie\ ed to alloi\ fluid to pass into 
the duodenum 


SUMMAR\ 

Choice of the types and quantities of parenteral solutions to be ad- 
ministered in the treatment of metabolic acidosis or alkalosis depends 
upon estimation of the total loss of body water and of the deficit of 
extracellular and intracellular electrolytes No speafied rules can be 
laid dotvn for the replacement of these losses One of tlie four solu- 
tions described above (or combinations of tliem) have been found to 
meet the needs of most cases Whicli solution to use, and the quantity 
of each necessary, is best determined by an initial estimation of fluid 
and electrolyte needs, and subsequent frequent evaluation of the re- 
sponse of each individual patient 
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A CASE OF RHEUMATIC HEART DISEASE WTH PERIODIC 
ARTERIAL EMBOLISM AMBULATORY TREATMENT 
WITH DICUMAROL 


Ho\vard B Sprague, MH • and Robert P Jacobsen Pn D f 

One of the most senous complications of rheumatic mural stenosis 
wiUi auricular fibnllation is aricnal embolism from mural thrombus 
of the left auncic It is unprcdiaablc in us occurrence and such an 
embolus may be earned to an) artcr) in the body A single embolus 
for example, may produce fatal ischemia if lodged in a cerebral \csscl 
or multiple smaller emboli at s'arying inter\uls may obstruct the ar 
dilation to abdominal organs sucli as the hidncy uhcrc they may pro- 
duce cumulatixe renal damage and terminal uremia 
There has been no efTecine prophylaxis for this condition Rcstora 
lion of norm'll rhythm uith qumidine has been attended at limes by 
embolism when the auricle resumed coniracuon Houcxer not only 
1$ quinidme often unsuccessful in chronic mitral disease but the nor 
mal rhyilim rarcl) persists if restored and the stenosis of the ial\c wth 
consequent left aiincular stasis may produce mural thrombosis c\‘en 
■vmh normal rhyihm 

The patient i^ho is prcscnied here, i»lio Is also the junior autlinr (R P J ) 
''ai faced uiih the cxpcncnce of repeated ancrial embolism He Is a 58 year 
old organic chemist uho lias no hisiory of rheumaiic infccuon but irho has 
tnn^'n of Ids rheumatic heart dtsea^ unce 1950 In 195*1 he had an embolus 
to the spleen and fi\-c ernboH since that time the Iasi one in Apnl 19^7 
lodging in the left femoral arterr u-iih sudcisful eroboleaom> bj Dr Chester 
hrown 

Auricular fibnllation has pmbablj been present for fifteen yean but 
digitalis has been taken regularly onh unce an appendectomy In J958 
At the time of die femoral cmbolcctomy Jicpann u-as injcaed into the 
artery and u*as continued intravcnousljr to a total of 2^ gm in fii’c days 
h u-as tlcddcd that it u*as justifiable to nr die prolonged administration 
of dicumarol and this was started shortly thercaher 

Physical cJaminaiion on Apnl 21 1917 showed no signs of congciuvc 
failure TTic heart especially the auricles, was seen lo Ikt extremely large on 
0uort>wopic examination llic aiiwiiltatory findings were thfMe of mitral 
*’^rglt2tIon and stenous, and electmcanhogram sUnwetl auricular flutter 


Atviciatc Phs^Irian Matuchusciis Omeral llmpiial IWton 
t Organic Chemiu Uorccstrr PouutUtkin of Esperimcoul Ptolopr jnJ Rrtrarth 

\'vxiaic Tufti Oillrge fUnion 
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block, the flutter rate being 480 md the ^ent^cular rate a^er 

aging 80 

Experience with prolonged use of dicumarol in ambulatoo' patients 
Jh stenoi .s a, yet eery hnt.tcd Dr Iremg Wnglu hat re- 

ported on a small series It has been given to patients with corona^ 
Lclusion. and following recover)- to prevent repeated coronary throm 
boses Dr Sterling Nichol has described this procedure Similarl) di- 
cumarol has been used to inhibit the repetition of pulmonar)- embolism 

f„r dte obsmatton m a, at Ins chemteal hnowkdgc and tha tmnta. 
dTate a«lb.hty ol Itts own labnnttory mabe hts cpcncnco ot par. 

“ Wawrirtberefore, to present Ins b.story tn Ins otrn ttords 

A. „„gb,y .no yen 

penenced „„e„hat the tn.cn,,., and d, inn, on 

-- -f: sr i-dTor ^;irornT;TX 

boars and ,o„oned by a let, days ol sbgb.Iy 
ele\'ated temperature ^^pril of tins )enr, i\as considerably 

serious cnppbng Pelting a few thoughts preparatoij' to a con- 

I ,.ns sitting at my "^egan to feel ns Uiough it 

ference m the stamping and kicking in an nttempt 

were “going to si p middle of m> conference, the scnsitions 

beenme pimful ^ ,,c,ng fnimlnr with my heart condition, 

"bVns ani made anangenaenn tor a surgeon 

nnd hospital scrsice^ obstruction had first 

Within a period of a ic ph^sicnn were 

'"lerfer^d vitlt newly one centimeter in diameter from the 

bifurcation of llic '''' I'""" „,n, appeared to be a sianpa, belie 

Reeoiery tins „s,els ,n ,n, rigli. leg Iba, there tias 

action whicli so constnc Neither sympathetic nerse 

an insufficient blood > prostded any permanent iniprosement. but 

,.,„b nor P-P;“”en "«bsTw P-'-P- “T “ 

- r^^iS norma, eircnlauon reinmed lo Ibe riglu leg as ticU 
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After my release from ibe boipHal a counc of bepann Jnject/om ^vas 
started 2.15 gm of the sodium salt being idministcrcd dunng fitc dnji time 
No cloiufiR times ucre run 

Follouing die use of bqiarin lioiJi Dr Carr nnd Dr Sprague suggested 
that I continue anticoagulant tlierap) using dinimarol and in preparation 
for tins \vc collected data on administration prothrombin determination and 
thromboplastin preparation wiUi the plan that I vould conduct the tests 
necessary to folJotv my ou-n protbrombin Jetol 
Dr Goodilc of tJic ^\orccstcr Ot) Hospital \r\s most helpful In describing 
their prothrombin test metliod and thrombophstln preparation Miss Land 



Fig iri— I>oagc of (licumatol atul |ifnihrombIti times Tlic fimier cutse m the 
tcripmal of ihc upper ilovjgc line and Is *upcrlniposc<t to indicate more tlearh llic 
do«gr rrspome rrJjt/on«h/p 

^hr a member of our oun Foundation stalT tslth mnie experience in 
prorlirombin studies licljied me xidi ibe Initial rictermmatlom Tlic test 
method used is that of Quick ssIUiout rcfinemenli as iiigi,cstctl h) Shapiro 
3nd othen. It sras found desimhlc to prepaie the ihroinboplasun In'm irnh 
rahbji bram T7ie brain poutlcr is storcti o\cr a drying igeitt in a <lrsircaf»>r 
^Intalncd I>ehm 10 C. Jn rhe fnttial lesiing n»t) normah sst*ir iiwl as 
tnmmls one with a pitHlmunbln time of 12 and the other 15 to 10 wrronds 
Dlctimarol adinlnlstmiinn (Fig Ifif) tns begun In the usual runner 
^ ni;, the firM da) 200 the next and lOfi iherrjfltr Jt} this pOHedinr the 
piothrninbln time svas carried to too lugb a salue and 1 miI div 

imrrrd that ibe >i\i) srsoml Icsel maltitenancc d )vc in ms n only 
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about 50 instead of 100 mg per day Determinations i\ere made c\er) day 
for eleien days, tJien a da) or tuo iras skipped at intemls Later the penod 
between tests u'as increased to one aveek, tlien tuo or three avecks At present 
the determinations are made at monilily inters als 

Here the test results are charted oaer tlie penod of therap) in da)s Some 
irregulanty in tlie aalues obtained during the first month or ta\o ma) liaae 
been caused in part by trjang to employ the 100 mg dosage leael ashen only 
50 mg as’ere required This may be demonstrated by companng this section 
of the dosage cliart asath the prothrombin times, a rough dosage response 



p ](;5 Prothrombin time per cent shouing snbilizatioii at a dose of 50 mg of 

^ clicuinarol daily 

relation is at once apparent I think that some of this irregulanty might haae 
been aaoidcd and a smoother transiuon from 300 mg to 50 mg made after 
scaen or eight 100 mg daily portions This asould haae constituted a total of 
nine or ten days lime in reacliing the desired prothrombin lead This 
“CO second’ line is arbitranla clioscn for reference actually asith 50 mg of 
dicumarol per day the average time value seems to be a little less than sivty 

seconds 

In Fig 165 the prothrombin time per cent is similarly charted This time 
ncr cent is 100 times the ratio of the normal to the measured prothrombin 
time, and as 1 was a little confused to learn, bears no simple relation to the 
actual plasma prothrombin concentration As can be seen, the 50 mg dosage 
level in my case seems to maintain the prothrombin time per cent a little 
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al>m-c 20 (tliii is riic 20 per cent reference line) a valtic uii/ch xiiould be 
low enough lo pretent clot fonnation and grottih in the minculnr catit) 

In this ponton of the diart sthen tlic nnintenancc dotage Icfcl teas un 
certain (he per cent t-aine feJi to 15 (that is, the protiiromhin time rote 
to nearly 80 seconds) and the first S)'niptom of ot-erdotage ts-at encounicretl 
On 1 fetv occasions during litis period imiall) tthde I tras bending o\cr a 
fete drops of blood flou-cd from inj left natal pasvsgc On tiiCic daj3 1 
centrifuged a sample of my urine but tvas unable to detect any red cells 
in the sedimeoL No other side cITecls of the dicumarol therapy hate been 
obsmed 

A report on March 22, 1918 shou-s this jnitcnt to be still in good 
condition, but lie has made the obscnniion tJm it uas ncccswrv to 
reduce Ins ^\cckly dosage of diaimarol during the winter months from 
*^50 to 200 to 300 mg because oC Uie tendency for the protl jcimbin time 
to rise during t respiratory jnfccuon In i\'o\vmbcr he had a cold for 
which he look sulfadiazine for three days, T wo days after that it was 
(ound tint tlic prothrombin time uiu 100 seconds and dicumarol was 
omitted for two day's after which (he prothrombin time fell to *10 
seconds and the dosage was resumed at aO mg a day 

SUMM IRI 

Tim ease report is submitted in the hope that u n i)l aid m i)ic man 
agement of similar patients It is apprcaated tJiat it is an unconirnlJtal 
ts.i>crmicnt and that the ciTccincncss of the tlicrap) in preventing cm 
bohsni IS utipnavaxl However wt wisli to emphasise these jKunis based 
on the continuous administration of dictiniarol over a period of ciglii 
montlis wiUiout untoward clTccis • 

I Dicumarol is a drug which ii is practical logivx as a dails methea 
tion to a young ambulatory patient witli mitral stenosis and multiple 
recurrent anenal embolism 

2- Very dose laboratory control by a single expert tcchninan is rcc 
ommended during Uic dosage dcicmiinaiion jicnod 
S After (he daily dose is staiidardirctl which in tins ease is 50 mg 
prothrombin determinations may not l>e necessary oftener than once 
a month 

^ A prothrombin time of 50 to dO seconds is well tolerated Shglu 
nasal bleeding )ias been used as a sign of ovcidosage when the pto- 
thromliin lime was nearly 80 wonds (15 per amt proflinmibin time) 

^ In a small group of similar can's vvhcrc careful control is jimsiblc 
dus procedure of dicumarol mafiiicnancc may be v^Juiblc in the 

of arterial embolism 

K nertv fifrrcn incmilis (July IPIF) 



THE MEDICAL ^rANAGEME^T OF PATmsTS IVITH 
URINARY CALCULI 

Howard I Sub\ MD* 


The proper care of paiicnis with uritiar) calaili is i more comph 
cated problem tlnn was once behcictl With the adicnt of cjstoscop) 
and xra> the diagnosis of presence position and sire of most stones 
has been gresitly faalinted in like mumcr much etidcnce regarding 
the amount of obsinictioii to and the function of the kidncjs has been 
made asailahic through the use of qstoscops md p^clograms Uriiian 
stones howetcr arc not all radio|>aquc and it is occasionalK with the 
greatest dilfiailq that the proper diagnosis is made, cten with oiir 


modem tcclmics 

Although the scope of ihis pi]>cr is confined j)nnnrilj to ihc medical 
management of patients with urinar) calculi a few thoughts legaiding 
surgical managtiiiLin arc bncflt presented Singer) lor iininrv calculi 
isniiich less an emergenq procethire loda) tlnn it was a few )cars ago 
With the asailabiht) and use of our chcmothcTa|>euiic and qinihioiic 
agenu toda) a patient with nrinaq stones ma) be righifiilh ireatt 
more conscnaitncl) than in the (la)5 before their use In oilnr words 
temponring with a small ureteral stom. lu an aiitnipi to allow i ic 
patient to pass it — or in several attempts to cMrari it qstoveopieallv— 
ma) now be a relalivcl) safe procedure whereas a lew )ears ago It mig n 
Well have been a lethal procedure Conservatism still docs have ns mn 
taiions bowescr The amount of pain the patant has the si/c am 
location of the stone the response of (nfe-ciion (if prestni) to r leino- 
llicrap) the ilcgrea; and duration of ohsmiclion ihcsc fariors must e 
weighed carefull) h) Ihc attending iiiologist in making diaision as to 
proper surgical iinnagancm Avallahilitv lo a qualilad meaheal reiner 
IS also a factor and this was one reason svh) either prompt siiigm or 

transfer to a rone where proper rare w“is constainl) aval ah c lai lo 

advised ill overseas anil) installations. 

Wh) do rortain i>coplc have kidnq sione-s Here is where t ie proh 

Inn licromcs a hit inoic complicated One projKr answei oni i >e 

cativo they do not drink enough water \ huge Ihiid Ima r— anna v 
a liugc llnul otilpnl-iliis is the nearest least cmimon dim.mnntor lor 
the prevention of all tv(>es of urinaq stones The pio i em o mo 


•Aoman, In tt.nl,^ Harvard Mcrlual KI"'"' Vt™n;ug''iv^. n 

'h-varl.uem. General llmnllal Msllhnt I rldn-, 1 Faull-ner llrnrhak " 

IjHnulfMi- Jjlnillc IhHpiial rjltnillc. Ma« 
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lithiasis IS complicated because there are many different clicmical t)pcs 
o£ stones, and what fonn of tlienipj is benefiaal for patients wall one 
t)pe of stone may be haimful to a patient with another t)pe of stone 
Fuller Albright^ neatly based his discussion of treatment of urinaiy 
stones on one major piemise and its corollar)' 

Premise A patient with urine of such composition tliat some erj-st illoicl 
precipitates out of it is predisposed to the formation of a stone composed 
Jaigcly of die precipitated a^’sialloid (compare q’stinc stones in c>stinunn, 
uric aad stones in gout, and calcium phosphate or calcium ovalate stones in 
h)’perpamth)Toidism) 

CoioUaiy In a case in ashich there is a tendcnc) for stones composed 
predominantly of a certain crystalloid to form, treatment should be directed 
to altering the composition of die urine in sudi a way that solution of the 
crystalloid is fasored 

The follow'ing discussion will attempt to jiresent each chemical type 
of stone from that point of vieis In otlier atords, in treating each of the 
major tjpes, important factors regarding tlie etiology', diagnosis and 
practical therapy will be considered There are four prevalent major 
types of urinary calculi There aic a few less preaalent types Some 
patients have stones ashich are mixtures of two or more types 

The four prcaalent major types of urinaiy calculi are 

1 Cystine stone 

2 Uric acid stones 

3 Calcium oxalate stones 

4 Calcium phosphate (with or without calcium carbonate and 
magnesium animoniuni jihosphatc) stones 

CtSTHsE STONES 

Although cs'stine stones arc rclatiscly rare, they should always be 
considered in a patient with kidney stones, and csidcnce for or against 
their probability should be obtained in a diagnostic ‘stone work up ” 
Cystine stones arc the result of aysialloid precipitation of cystine in 
patients with cystmuria This latter condition is usually a familial dis 
case and may or may not be associated with actual stone formation V 
carefully taken family history, however, may frequently point the way 
to the icntatnc diagnosis of cystine urolithiasis The cause of cysti 
nuria although not completely understood, is some fonn of faulty 
jirotem metabolism Cystine stones can be of any si/c and arc usually 
found in patients passing an acid urine 1 Iicy arc radiopaque, baling a 
rathei characteristic waxy appearance and occasionally show mg a meld- 
ing of small stones into large stone, The diagnosis can usually be 
confirmed bi a careful examination of the urine sediment Tlic char 
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acicTJSUc hexagonal q-stinc crjsials can be casil) seen under the niicro- 
scopc. To confirm the diagnosis, the follouing simple chemical test 
can be done on a sample of die first morning unne 

To 5 cc. of unne made alkaline ■with ammonium hjdroxide 2 cc of 5 per 
cent todium q'anide solution is added and allo^^-cd to snnd for from five to 
ten minutes a fciv drops of a frcslil> prepared 5 per cent sodium nitroprussidc 
solution II then added in the presence of qstine a permanent deep purplish 
rctl will develop 

As has been stated most patients uith cystine stones pass an and 
unne and since q’stinc is soluble in alkaline solutions some patients 
ha\c been able to dissohc their renal cnlaili bj taking alkalis b) 
mouth thus forming an alkaline urine One satisfactory regimen u Inch 
15 ad\isablc for this type of ease is an alkaline ash dicL Even more pref 
crabic, however is the use of sodium atratc 3 gm three or four tunes 
a da) and a normal dicL The voided urine should be examined b) tlic 
patient after cadi voiding to venf) the fact that ^mplc alkalinit) 
(7 fV-7,5 b) Squibb s niirazmc paper) is being maintained 
Unfortunately ilic above regimen docs not always work and it be 
comes neccssaq to treat the stone by some other method In our 1 iIi- 
orator) in vitro experiments liavc shown tint most qstmc stones nn 
l>e dissolved in i borate bufTcred solution (pH 8 0-0 0) or in i so- 
dium bicarbonate solution Retrograde dissolution of tins t)j)c of stone 
has not been attempted by us as yet however Surgery in some eases 
uiay be the treatment of disease. 

tJRrC AQD STONES 

Unc acid stones usual!) occur In patients vnth an Increise of unc 
acid in the urine Ckinscquciiil) they ire frequently seen in pvticnis 
''itJi gout Patients wiiii unc acid stones (or stones witli uric acid and 
urate) comprise approxmntcl) 10 per cent of all inscs of urirnry 
calaili Unc acid is prccijiitatcd m an acid medium and convcqiiemlv 
Jiaiicnis with this i)j>c of stone usuall) pass an acid unne Unc acid 
iionca arc not radiopaque and their diagnosis in some patients is quite 
difficult It can often however be made b) the x ray proof of obsinic 
lion due to no cause visible by x ray and an aciil unne loaded with 
Roldcn crystals of unc acid (or urates) Orrasionally large rdbng dc 
fens in the kidney jkIvis ureter or bladder suggestive of tumor arc 
provtxJ at ojxrniiion to be uric acid stones, \n old but still practica! 
method of proving the presence of a nonradiopaquc iirctmil stone U 
the passage of a vraxtal bulb up the ureter ami examining it thtrrafirr 
fur ifrurlics made by the stone Tbis diagm^nr prornlnrr n helpful 
m dilfcTcntiaiing the presence of stone or obstruciion dui lo a Icooii 



J3J8 


HOWARD I SUB-i 


otlicr than stone, i e , tumor Patients in whom uric acid calaih arc 
suspected should have blood uric acid detenninations made Eleiation 
above the 2 to 5 mg normal limits should be considered conlnbu 
torj' evidence of abnormally high uric acid excretion and of the pres- 
ence of uric aad stone 

While unc acid stones may be large or small, it should be remcm 
bered that renal colic can often be caused by showers of uric acid crys- 
tals coming down tlie ureter causing intermittent ureteral obstniction 

Uric acid and urate stones, though somewhat soluble in alkaline 
solutions, are usually less easily dissohed by alkaline solutions (borate 
buffer at pH 8-9 or sodium bicarbonate solutions) than the q'stine 
stones Warm solutions of sodium bicarbonate (tlie heat makes the 
solution more alkaline) have been used, hoivever, to dissolve uric acid 
crystals in ^'ltro and in patients witli partially blocked ureters due to 
unc aad crystals Good medical management of these patients should 
be directed to prophylactic treatment vhich again consists in the use of 
a regimen which will promote an alkaline urine (using sodium atratc 
3 gm tliree or four times a day and measuring the unne pH by 
Squibb’s nitrazine paper to verify the fact that alkalinity [pH 7 0-7 5] 
is being maintained) These patients should also be placed on a loi\ 
purine diet, which can be planned from the following cliart 


LOW PURINE DIET 
Foods Aixowtd 

Cream soups made «Uh an) of the following segctablcs 


Soups 
J cgclables 

Heels 

Broccoli 

Brussels sprouts 
Cabbage 
Girrots 
Cclcr) 

Com 

CucumlKrs 
Dandelion greens 
Lettuce 

nir} Products 
Cream 
Milk 
Butter 

rrcal 

Cream of wheat 
Homin) grits 
Rice 
Farina 


Okra 

Potatoes white 
Potatoes sweet 
Pumpkins 
Rutabagas 
String beans 
Tomatoes 
Turnips 
Eggplant 


Cheese cottage cream and Swiss 

Eggs 


Cornflakes 

Noodles 

Macaroni 
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Bmds 

"White Dread CracLcrs 

DUcuItx 

Butter and Hll FaU 
Beverages 

Unfcrmcntetl fnill Juices Water 

MHlv Posium 

Almonds Ualniio 

Htidnutj 

frtdtf All kinds. 

DesterU All simple desserts such as bread piiddlnj^ comstarrh pudding Icr rrnui 
plain cake etc, 

Afeafr and Fish Use occasionally 

Oilckcn Opier 

Bacon Crab 

Lamb Ixtintcr 

rooos so Be WoiDiD 

MraU end Fish 



Sweetbreads 

Pcfth 

1 ork 


IJ\cr 

Sardine* 

Kldne) 


Brain 

Sausage 

like 


Beef 

Audios ) 

Goose 


^cal 

Turkey 


Barrages 

Coffee 

Cocna 



Tea 

Alftdiol 


f egflahlrs 

Asparagiii 

Peas 

Radi lies 


Caulinower 

Spinach 

lama beans 



Onions 

Na\-s beans 


Miiilsronms 

Watncicss 

Kldne) l>eJns 


Cereals Ojimcal aiKl all s^Imlc grain bieads and ccrralt 

Viifeltanruus CfKulimmts I nuh prasJes roailr fnmt meat food* ditfkidi lo digru 
ctHKcntratnl sneets ritli pastiirs ami filed food* 

c\Lami o\AL.\Tr vtoncs 

Caliaim oxnlaic stones coinjtriM. ajijmiximaicl) -JO jn-t cent of all 
Dnnar) calcult and this cIiCTincal tj|»c is the most coininon priinai) 
'tone (i c tin. first stone) Tlu-sr oxihtc stones arc olitn c 
countered in patients ssiih incTtrascd ovalaic cxiTtimn (ov iluna' 
Ovah»ri 3 (hyjK.roxaluri3) ma) be cJnc to (I) inj^cMiun id b 


Fresh salmon 

unmefisli 

Haddock 
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Y\ith high oxalate content and “spillage” of oxalates into the urine — 
exogenous oxaluria, or to (2) a disturbance of the pauent’s metabo- 
lism in whicli large amounts of oxalates are excreted in the urine 
though tlie oxalate intake is not excessive (endogenous oxaluria) 
Calaum oxalate stones, however, are also frequently seen in patients 
witliout hyperoxaluria Conversely, patients \sith hyperoxaluria and 
no oxalate stones are frequently seen Calcium oxalate stones may 
also be found in patients vith hypeiparath)Toidism These calculi arc 
hard, usually single, small to medium sized, radiopaque, and have sharp 



Pjj, jgg X. n) nppcnnncc of a 1)7)1031 calcium ovahlc stone Note the spiailcs 

gumg a clnractenstic siiou flake appearance 

spicules giving the diaractcristic xra) picture of a "snouflakc” 
(Fig 166) and appearing grossly as the tspical "mulberr) stone” 
The diagnosis of an oxalate stone can often be made from the cir- 
cumstanual e\idcncc, i c, a small stone with typical x-ray appearance, 
and urinary' sediment loaded with oxalate crystals All of these clues, 
however, may not be present As to tlic medical treatment of a patient 
with a calcium oxalate stone, little can be done except to advise a high 
fluid intake (15 to 20 glasses of fluid daily) to help him to pass the 
stone spontaneously Calaum oxalate precipitates in both acid and al- 
kaline unnes, consequently, the provision of a regimen most beneficial 
to a patient with this type of stone is difficult since neither aad nor al- 
kaline therapy is indicated The treatment often must be instituted by 
the urologist Prophylactic treatment in these patients should consist 
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in (I) maintaining a laigc unnarj oiitpiii (paticnis should dnnh 15 
to 20 glasses of fluid daily) and (2) asaaiding foods iMtIi a high con 
tent of calcium and oxalate 

hollouing IS a chart shotting the oxalic aad content of foods 


Food of High Oxohe Add Content OJ per cent or Over to He Avoided 


B«t tops 

CJianl (SvW»s) 

Clienop^ium 

Panic) 

Piinlane 

Rhubarb 

Spinach 


CkKoa 

Dried ftps 

Ground pqipen 

Sorrel 

niacV. tea 

Chocolate 

Gebun 


foodr of Moderate to Ijjxc Oxatie ind Content 0j02 per cent and Over to He F^trn 
Sparingly 


Foods Winch 


Deans green and ynx 

Strauljcrrirt 

Carrots 

Currants red 

Celery 

Concord grapet 

Dandelloru 

Lemon peel 

Endlvo 

Ume peel 

Okra 

Oranges 

Onions green 

Coffee mnsted 

Peppen green 

Tomniotn 

Skcc( potatoes 

Rutabagas 

niackbcrria 

Rnrccoll 

Gooseberries 

Brussels sprouts 

Raspberries black 

nlain So Oxalic Add 

5ugan 

Pctfetl turnips 

Fats 

S»5cct rhcTTirs 

Starches 

Sccrilcii gTai>es 

Caulinoh'er 

Graptfmii 

Water cress 

Ixmon Juice 

Cucumbers 

Ume juire 

Radishes 

Mangoes 

Peas 

Melons 

Apples 

Nectarines 

Asoatloi 

Green gage plums 

Green squash 


CAtaUM PHOSPHATE STONES 

Calaum phosphate stones (with or SMthout calcium nrbomic and 
magnesium ammonium phosphate) arc siatisticall) the inmt prev-alertt 
Slones, Tlicy comprise about ^0 to 45 jKT ccnl of all types of stont 
and about 8D to pf) percent of rcawTcnt stones, 1 Jicir pixv'ilcncc hon 
c^*c^ IS f’ciiinj^ Jess ihic to the hitter control of iinnors infcciions svJiIi 
niodem dicmolhcrapy Since calaum phosphate prrcipuairs in alLa 
line urine ilds type of stone is frequenth found in pailcnu svlio are 
taking large amounts of *tlkalis and m paiietus sath livpernicurn and 
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Iiyperphosphatuna Specifically, this is the t)pe of stone "whicli one 
encounters in 60 to 70 per cent of patients iMth hyperpai athyroidism 
(calcium oxalate stones also occasionally occui in this disease) As to 
the percentage of calaum phosphate stones caused by hyperparathy- 
roidism, however, it is lotv, probably i\ell below 5 pei cent Diets con 
taming large amounts of calcium, phosphate and alkali can in cer- 
tain people cause calcium phosphate urinary calculi, consequently, it 
IS not uncommon to find ulcer patients who are on a “Sippy regimen” 
entenng the hospital with icnal colic due to large or small kidney 
stones composed of calcium phosphate Fruit and vegetable diets are 
alkaline ash diets, and whereas herbivorous animals pass an alkaline 
urine, they do not hav'c urinary calculi That is because phosphate is 
excreted by their gastrointestinal tract and not in the urine In man, 
however, phosphate is excreted in the urine, piedisposing him to the 
possibility of forming calcium phosphate stones One of the most com- 
mon causes of calaum phosphate stones (in tins group of cases, there 
IS also much magnesium-ammonium phosphate) is urinary infection 
due to organisms whicli possess the power to split urea, form ammonia, 
and thus alkahnize tlie urine The B proteus, B pyocyaneus, certain 
strains of Staphylococcus albus, and some forms of enterococci arc 
the most important urea splitting organisms Infection of the imne 
with one of these bacteria, often introduced by urological instrumenta- 
tion or surgery, is the most important cause of recurrent stones Avita 
minosis (low vitamin A intake) has been shown to be a contributing 
factor in the pioduction of calcium phosphate stones In some cases, 
both in experimental animals and m human beings, urinary infection 
precedes the stone fonnation while in otliers the stones form in kid 
nc)s producing apparently sterile urine Another etiological factor of 
considerable importance in calaum phosphate stones is prolongal 
immobilization or bed rest The lack of stress and strain on the bones 
of patients who are immobilized for long periods of time (fractured 
spines, paraplegics, and similar conditions) leads to dccalcification of 
the bones VMtli resultant high urinary' calcium excretion and stone 
formation Stasis, of course, due to obstruction at any part of the 
imnaiy tract is another factor and is an important contributing cause 
to all tvpes of urinary stones 

As to tlie diagnosis, calaum phosphate stones may be of any size 
and arc the most frequent chemical type found in large staghorn cal- 
aili They arc radiopaque, being either homogeneous or laminated 
due to increase in sue of the stone by the fonnation of laver after 
laver of aystalloid (Fig 167) This tvpc of stone is usually dncoiin- 
tored in patients with alkaline or neutral urines and is the tvpe asso- 
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dated ^vith urea splitting urinai-j infcaions and Mitli ^l^pc^p^^alII) 
roidism Consequently in die stone work up blood calcuim blood 
phosphorus and blood alkaline phosphatase dctemiimtions should 
be made. A tuent) four hour sample of urine should be amhTcd for 
total calaum and the urine should he cultured 
The surgical management of patients uitli this t>pc of stone fol 
low's tJic general urological principles applicable to the treatment of 
all t)pcs of unmry olculi It is noicworth} ho\sc\cr tint suigcry 



t fg IG7 — \ raj appcinuirr r f a n|iiral plicxpliatr ^fojir N iir il r Ijitiin iiol 
ttrtictiiic ot ihc 

docs have dcHniic shortconiings in the managcincni of Tcnirrmi 
Clones unless each minute pariidc of stone is rcinoscd at the scrondm 
operation (and this is frctjucnil) mijiossiblc) the remaining piriirlc 
maj act as a nidus for further stone formation and as a foreign bod) 
In the kidnc) making it impossible to tomplcicl) or to pcrniancuth 
iitrilirc tilt urine Some of ilit most dilTmih jiatitnts of diK t>|>t mas 
tnaiiufarturc a stone cslt) two to six ssctks T Iipm. prnlilems liavc in 
‘pirctl imin lo attempt oilier methods of niarngnncni 
In patients unh urliiar) inleciions. chemothetap) should In* giscn 
In an attempt to sicrdirc the mine It smH often be found howeser 
dj3t It ii iniposubic to ixmmncnilv stsnhrt ihc mine until all the 
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Stone has been either passed or rcmo\ed Sulfadiazine in small doses 
(0 5 gm four times daily) will often control a B coli infection or a 
staphylococcal infection of tlie urine Mandelamine (methenamine 
mandelate) , 2 or 3 tablets four times daily, may be used in patients 
who are sensitive to sulfa drugs To combat resistant grampositiie 
organisms, penicillin may be given either intramusailarly or by mouth 
Stieptomyan is \ery valuable in its effect against resistant gram 
negative organisms but should be given along witli a urinary alkalinizer 
such as sodium citrate 2 gm fi\e times daily 

In patients with increased urinary calcium evcretion (over 200 mg 
per twenty-four hours) or with persistently high blood calcium de- 
terminations and low blood phosphorus determinations, hyperpara- 
tli)Toidism should be suspected and exploration of the neck for hyper- 
plasia or adenoma of tlie parathjToids should be adiised In these 
cases, It is often best to operate on the paratliyroids before starting 
other treatment for the stones 

There are several medical regimens which may be of help in the 
management of patients with calcium phosphate stones The aad ash 
diet of Higgins " is one logical approach to the problem Its object is 
to promote a urine whicli will be acid and wliicli will render calcium 
phosphate more soluble From the following chart, such a diet can be 
selected 


ACID ASH DIET 
A Aao Asu Foods 

I Cereal — an) one of ilic following semngs 


Cornflakes 

1 CTip heaping 

Conimcal (cooked) 

^ cup 

Farina (cooked) 

24 ™p 

Oalmeal (cooked) 

1/2 cup 

Puffed ■wheat 

1 cup scant 

Puffed rice 

I aip heaping 

Rice (cooked) 

1/4 cup scant 

Shredded wheat 

}4 biscuit 

Meat — an) two of the following measured servings 

Beef loin medium fat 

4 by 4i/J b) i/4 In 

Chicken, broiler 

one half 

Chicken stewed 

breast or thigh plus leg 

Cheese Cheddar 

3i/4 by 2 b) 1 in 

Codfish fresh cooked 

14 cup 

Frankfurters, large 

2 

Halibut 

4 b) 2 b) 1 in 

Ham. fresh 

4i/4 b) 3 b) i/J in 

Heart beef 

2i/4 b) 3 b) 1 in 

Kidnc), veal 

Vt cup 

Ijmb chop 

3 med size 

Lamb roast 

5 b) 5 b) i/i in 
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LJ\-cr b«f 
MacLcrd frcjh 
0)1101 very larpc 
Pork chop ihick 
Salmon fresh 
Salmon cannol 
Troui 

TurkC) 2 filers 
Veal chop 
^ cal roast 
MTiItc full 

III Dread — whole uhcat — 5 illca 


1 M 6t^ b) 14 In 

2 Ir) •! by I in 
5 

1 

5 b) 4 b) 

Clip pariol 
21^ b) 3 br I In 

2 In 3 b) 1 4 111 
1 

3 b\ 2 m 

2i^ by 3 b) 1 iru 


r\* — two 

fcrrlngj 
cup 

Vt ci'P 

4 rup 
14 cu;> 

134 b> I), b) ]i4 in 

VI J\/£icrf/an«)ui — to be taken or not as dcalretl 
Cranlicrrici 
Flour 

Plain cookies 
Paiir) with custard 
Popcorn 


\ MUeellenemu — any one of the folloninR rocafuretl 
Macaroni 
Spaghetti 
Rice 
Com 

Plain cake 


B, AutAUve Asii Foods 

I Crrum— cup 

II Fruilj and t cf^tahlex 

Frulli and \tgciablcs fhall Iw cIwMen from the following Int nnU An) rombina 
lion of fruits ami \Tgciablci may l»c fdcctnl IhU llic total excess basic ash in the 
fclcctol combination must not oscccd 25 <c daily 


FruiU 

Amount 

Cc of Fxrr»3 Bade \di 

Matcrmclnn 

214 by 2'4 l»> y in 

27 

Crape* 

i.^ cup or 21 grapes 

27 

Pear 

1 meslium 

3C 

Apple 

I imall 

3“ 

Crape julrr 

Vt ™P 

30 

I-cmon juice 

'■5 cup 

•1 1 

Climy jtiirr 

14 cup 

AA 

Orange juice 

14 cup 

AS 

RaiplwTT) juice 

t, cup 

A^ 

Peach 

I rnrditim 

50 

Lemon 

1 rnedium 


Ikjnaru 

3, <up or 14 l■^rge 

30 

Orange 

1 medium 

5A 

Cherries 

n <^P 

Cl 

Apricots 

2 tTmliiim 

O'* 

Pineaj pie 

4 cup illml 

Cfl 

MurVmelon 

1*. cup 

"• 5 

Rhiiliajli 

i cup 

fr 0 
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Vegetables 

Asparagus 

i/i cup 

08 

Green peas 

Va cup 

13 

Onions 

Yz cup 

1.5 

Pumpkin 

\A cup cooked 

1.5 

Turnips 

Yz cup cooked 

27 

Squash 

Y cup mashed 

28 

Radishes 

10 

29 

Mushrooms 

Y Clip canned 

40 

Cauliflotv cr 

cup cooked 

5J 

String beans 

Y cup cooked 

5 1 

Tomatoes 

Y cup 

56 

Cabbage 

Y cup cooked U/a ran 

60 

Tomato juice 

Yz cup 

62 

Snect potato 

Y medium size 

67 

ASTiite potato 

1 potato 2Yz m diameter 

70 

Lettuce 

Y head or 16 leases 

7 1 

Celcr) 

4 stalks or Y cup 

78 

Cuaimber 

Ys cup sliced 

79 

Rutabagas 

Y cup mashed 

8.5 

Carrots 

Y cup 

10 8 

Beets 

Y cup 

10 9 


Note A fc\\ s^mpIcs of permitted fruit and \cgetablc comhimtions arc 


Orange juice i/4 cup 

4.5 

Apple 1 

37 

Grapes 16 

27 

Pineapple Y cup 

68 

Cauhnouer Y cup 

53 

Peas Y cup 

1 3 

Tomato Y cup 

56 

Cabbage Y: ctip rau 

60 

Potato, 1 medium 

70 

Potato 1 

70 


25 1 


21 8 


Afuskmclon 
Applesauce 1 apple 
Tomato cup 
Asparagus aip 
Lettuce head 

If patient takes oser 25 cc. a\ccss base he should take one 5 gram ammonium 
chloride tablet for each excess of G cc. 

III To be omitted cntirclj 
Almonds 
Beet greens 
Dandelion greens 
Figs 

Molasses 

IV Mtlk—\ pint 

WTicrc the diet is being presenbeti for kidnc> stones milk as a Iiciengc should 
usinlh be cntircl) omitted because of the high calaum and pliosphonis content 
The s.iine is true of cheese 

C Nfutral \sii Foods 


Oliscs 

Parsnips 

Raisins 

Spinadi 

Dncd fruits and \cgetables 


7_5 

37 

5G 

OJ? 

7-1 

250 


Butter 

Candj — no chocolate bars 
Cornstarch 


Lard 
Olise oil 
Salad oil 
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MayonnaUe 

Sugar 

Tapioca 


Tea 

Co/Ice or Kaffce Hag 
rojlum 


HIGH VITAMIN ACIP y\SH DIET 


Suggested plan ol Menu 
Itreakfast 
Fruli 

Cereal and nhwl germ 

Mlwle vrheai bread 

Salt free butter 

Beverage 

Cream 

Sugar 


Sample Menu 


Orange julfc— 

Oatmeal— Vs ^'P 

Eggi- S 

M'bolc nhcat toait— 2 slice* 


nhcat grrm 


Coflee or tea 
Sicamcil nee — >4 
Sugar 


Luneliton 

Meat 

Rice or ftibtlliute (w mUcellancoos) 

\ cgctable or cabd 

\Mk>1c wheat bread 

Salt free butter 

Fruit 

Milk 


\cal cimp— 1 
Steamed rice— eup 
Sliced tomatoes — 

\Shole wheat bread— dices 
Salt free butter 
paletl apple— I small 
MUk— I gbt* 


Dfrtner 

Meat 

Two vegetable* 
(cook^ or raw) 
MTiolc wheal bread 
Sail free butter 
Dcncrt 
Milk 


Roait Inref fwr b'O 
Hubbard squash— Vi nip 

String l>eant— H ‘^'P ,, 

WTiolc wheat bread— Hi wires 


Salt free butter 
Tapioca cream pudding 
Milk— 1 glass 


A regimen uiing iinnarj acdiDcr. 5ucl. as ammonium chloride <15 
grains four to m\ tunes a di>) Itas the lanic purjwsc l ^ 
dicl Tlicsc aadifyiiiR regimens arc iisiiall) of definite bciicfit in p 
senting funlicr stone formation (and of occasional 
tng soft stones) but they liasc the folloiiing dnubacb c 
llic urine is made ihc more calcium and the more p losp ate is p 
out of the bones and pushed into the unne. Coiistsiiictit ' • ' ^ 
ol the unne m lucU often cannot dtssohe the stone use I ere is 
mucli calnum and phosphalc already present in the urine ^Ih 
more unless the unne is cheelcd carelully ssUh ” 
found to be neid pll 5 0 to 6Ji much liarm mav be done Tins is tnic 
in paiicms uith urea splitiing mfeciiotis isliose urines 
allahne due to the presence of the baetena m sp he of 
regimens If these paiienls arc ghen ammonium ^ .hr stones 

eiiim and phosphalc Is cxcrcicd m Uie unne and groin i 
ma) actuall) bd enhanced 
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Many other theoretically sound regimens aimed at dissohing cal 
aum phosphate stones may ha\e been suggested Shorr’ has pointed 
out the theoretical usefulness of estrogens and aluminum hydroxide 
gels in such patients Estrogens have the effect of increasing the urinaiy 
output of citric acid This urinary citric acid combines with the cal- 
cium ions participaung in the precipitation of calcium phosphate, 
forming a soluble calaum citrate complex The aluminum hydroxide 
gels (such as Amphojel) divert tlie phosphate excretion from the uri- 
nary tract to the intestinal tract, thus causing a loiver phosphate con 
centration in tlie urine The program is theoretically sound For op- 
timum results the accompanying diet is recommended 
With this diet 30 to 40 cc of amphojel is given one hour after each 
meal and before retiring (four times a day) The total daily dose, 
therefore, is 120 to 160 cc Constipation, which is the only likely com 
plication, can be controlled by cascara, mineral oil, or milk of mag- 
nesia "Without inteifenng with the good effects of the regimen 
The recommended estrogen dosage in men is estrone sulfate (prem 
arm) 1 or 2 tablets (1 25 mg cadi) four times a day For women, one 
tablet of estrone can be given four times daily for three ivceks A ten 
day pause to pennit regression of tlie endometrium should then be 
allowed before resuming the estrogen 
This regimen, altliough sound theoretically, may or may not be of 
practical importance It has not been used on sufficient patients to 
permit an accurate conclusion at the present time The chances are, 
however, that the ammunition is not quite poirerful enough 
The possibility of dissohing encrustations and stones composed of 
calaum phosphate has been recognired for many jears Phosphoric 
aad, acetic aad and other organic acids have been used by many 
urologists as bladder "washes” and imgants for cncnistcd nephrostomy 
tubes Citric aad, however, has both the advantage of acidity and the 
adt’antage of a special action on calaum whidi makes its use theo- 
retically much more feasible As was mentioned before, citrate com- 
bines with calaum ions, forming a soluble calcium curate complex 
In 1939, Albright, Sulkovitch, and Chute "* reported the case of a hemo- 
philiac and paraplegic ivith bladder stones which were dissohed by 
irrigating the bladder wuth a citric aad solution at pH of 4 Not onlj 
w’cre the stones dissohed however, but the bladder was markedly im 
taied and the patient de\ eloped a suppuratne epididymitis Further 
work on many organic acids has been continued The solubilit) eflca 
and the irritability effect of \arious aads at different concentritions 
and pH Iciels haie been studied No acid better than citric aad as a 
sohent has been discoicrcd, but ii has been learned that the addition 


DIET FOR USE U ITH AAiPHOJEL REGIMEN 



Amt , 






Car 


(cc 

Hoxaebold 

Ca 

P 

ProL 

Fat 

boh) 


or 

Equivalents 

(gm ) 

(gm ) 

(gm ) 

(gm) 

, dratc 


(tm ) 






(gra ) 

Orange JuJcc 

100 

1 cup 

0 025 

0019 

09 

02 

11 2 

Oatmeal, or 

20 

2/3 cup j 

0016 

0 073 

2.8 

2.8 

136 

Grapenuts 


1 1/3 cup 1 






Shredded wheat 


1 biscuit 1 






Bread, while 


I slice 1 






Era 

1 ^ 

1 era 

0 029 

0 112 

64 

57 

03 

Bread white 

1 60 

2 tiler* 

0 030 

0 060 

5 I 

I 2 

31 3 

Butter 

20 

2 pats 

0 003 

0 003 

0 1 

16.2 


or margarioc 


2 pats 1 






MUh 

90 

2/3 cup 

0 106 

0 0B3 

3 1 

35 

4 4 

Sugar 

Coffee or tea 

1 65 

3 tablespooD* , 





64 6 

1 

hatch. 

Grapefruit Juice 

1 2 on 

I 3/4 glmi 

1 

0 020 , 

0 034 

08 

02 ■ 

1 

32.2 

Carrot*, or 

100 

2 rrtedfum slec 


0 040 

1 2 

03 

93 

Cabbage 


1 lieaping cup 

0 042| 


i 



Onion* 


1 cup 

1 





Parsnips 


2/3 cup 

1 





Spinach 

i 

1/2 cup 






Pea*, or 

100 

1 1 level cup 

0 023 

0 122 j 

67 

04 

177 

Brunei* iprout* 


1 ' cup 





i 

Cottage cheese 


1 I lablefpoon 


1 




Lettuce 

20 

' 2 fmall IcavT* 

0010 

0 006| 

02 


' 05 

Tomato 

100 

1 medium size 

oon 

0 027; 

1 0 

03 

40 

Bread 

60 

2 dices 

0 030 

0 060i 

5 1 

1 2 

31 3 

Buller 

20 

2 pat* 

0 003 

0 003 

0 I 

16.2 


MUk 

180 

1 full cup 

0^12 

0 168 

63 

70 

8 8 

Apple or 

150 

1 large serving 

0010 

0016 

' 04 

06 

22,3 

Coke 

i 

1 ONrrage •erving 






bruit pic 

1 

I a\'eragc serving 



1 



Ihnan 

Meat or fub Iran 

100 

1 

1 medium »erving 

0013 

0 204 

lo-' 

80 


Potato 

150 

1 large 

ooio 

0 079 

30 

0 1 

23 6 

String beam or 

IfK) 

1 cup 

0 065 

0044 

2.4 

0.2 

77 

Afpangui 


8-10 rpean 






Cauliflower 

Squash 

Tumipt 


1 i cup 

1 1 cup 

1 






Lima bean*, or 

50 

! 2 iflWcfpoorti 
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of magnesium ions to certain organic acids, including citric aad, re- 
duces their irritability'' Solution "G/’ the formula of which is gilen, 
has been used iMth good effect in many patients® 

Solulioii ‘ G" 

Curie Acid (monoh)dnic) 32^ gin 

Magnesium 0\ide (anhydrous) 3 frt gin 

Sodium Carbonate (anh)drous) -1 37 gm 

■"’ater qs id 1 000 cc. 

(This solution ma) be autoclascd) 

The efficacy of retrograde dissolution of stones with Solution “G” is 
dependent first on the fact that the stones are composed of calcium 
phosphate (or calcium' caibonate, or magnesium ammonium phos 
phate) , secondly, it is dependent on the ability of the patient to toler- 



Fig 168 — Roentgenograms of patient treated b) retrograde dissolution mth 
Solution G A. Before dissolution A large siagliom calniliis fills the entire kidnq 
pclns and cahccs B After fort) d3)s of dissolution treatment Tlic large staghorn 
calculus has been almost complctcl) dissohed b) retrograde irrigation through a 
ureteral catheter 

ate tlie solution Most people, hoivcver, tolerate it a\ell Thirdly, it is 
dependent upon the ability to get and keep tlie solution in contact ^sith 
the stone This puts the problem up to the ingcniousness and patience 
of the attending urologist In certain patients ssho have stones that arc 
embedded in a blocked cah-x or in inspissated pus, it asill be inipos 
sible to get any practical results b) tins method In most patients, boss- 
es er, certain mechanical meUiods which will be cffcctisc can be impro- 
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vised Sometimes it is practical to introduce the solution throu(,h a 
nephrostomy tube and allow it to dram down die ureter and into the 
bladder A situation where this method is feasible often ocairs in pa 
Hems whose stones were incoinplctcl) removed at operation If these 
patients cannot tolerate the solution running into their bladder the 
solution can be introduced tlirough a No 10 Bardam ureteral caUictcr 
and allowed to irrigate die stone and drain out the nephrostoinj tube 
In a small group of patients whose iireteropclvac junaions arc not 
open a two-way nephrostomy tube can be iitihrcd TTie method of 
clioicc of course though often not feasible is to dissolve the stone 
tlirough a ureteral catheter using either a two-way ureteral catheter or 
bach and forth irrigations in a single barreled No 10 Bardam catheter 
Figure 108 shows a latgc staghorn stone whicli was dissolved through 
a ureteral catheter by solution C 
Retrograde dissolution of stones is still in its infancy There are 
many difficulties which are encountered pain in some patients bouts 
of pyelonephritis, occasional bleeding long duration of die program 
These problems arc the ones whicli the patient and the urologist must 
meet and weigh in deeding whether or not this form of therapy is the 
most preferable one 


COVtXUSION 

Since urinary calaili may be of different cliemical compositions (or 
mixtures thereof) it is always of the greatest importance tint rny 
stones whicli arc passed bv patients or snrginlly removed from patients 
be carcfullv analyzed The result of die analysis will be of great im 
Iiortancc m aiding the physician to prescribe a regimen most suitrble 
for the speafic ease. 

In studying a ease of urolithiasis one should always talc a thorough 
history including a family history and a complete history of dietary 
habits The tyiicstion of previous Iroiits of iirniarv infection should al 
ways lie consiilercd A careful urinalysis including careful examination 
of the urinary sediment and pH ilelcrmination of each voided s[)<ci 
men for two or three days iliould lie done The urine should lie ciil 
tured Bloixl dcicnuination of nonprotcin nitrogen blood calcium 
blood phosphorus alkalinv phosphatase scrum protein and blood uric 
aad should lie made \ high blood calcium alxivc lOJ mg |)cr lOd tc 
villi a low blooil phosphorus below 2.5 mg per 100 cc will lie sugges- 
tive of hypcrparaihvroidism A high blood uric and almve 5 mg per 
too re will Ih suggestive of high uric and cxni tion \ twriiiv four hour 
sample of mane should lie examined for total ralciiim and amounts of 
mg or more should lie considered luggesiiic of hypcrralcinuria 
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(i e , hyperparathyroidism) It must be remembered that it is possible 
to have a normal blood calcium and phosphorus and still to ha\c in 
creased calcium excretion and hypcrparath)Toidism A first morning 
speamen of urine should be examined diemically as t\cll as microscop- 
ically for the presence of q'stine 

From the knowledge of (1) tlie stone analysis (if a\ajlablc) or 
(2) the arcumstantial evidence, tlie patient should then be placed 
on a regimen tv Inch would 

1 Eliminate foods containing the offending cry’stalloid from the 
diet 

2 Produce a urinary pH most favorable for solution of the of- 
fending crystalloid 

3 Sterilize the urine (if infection is present) 

4 Piovide an intake of from 4000 to 5000 cc of fluid daily 

The efficacy of any regimen naturally depends on the rigidity of its 
enforcement Patients with urolithiasis, therefore, should be followed 
like patients witli diabetes until they aie completely cognizant of all 
the principles and facts utilized in tlieir specific regimen Above all, 
they should be made well aware of the importance of constantly ad- 
hering to tlieir prescribed regimen Here, indeed, can be preventive 
medicine 


REFERTNCES 

1 Albnght, Fuller Some Mcdicnl Aspects of the Renal Stone Problem New Eng 

hnd J Med 217 10G3-10G5 (Dec 30) 1937 

2 Higgins Clnrlcs C Renal Lithiasis Springfield, 111 Charles C Thomas Co, 

I9H 

3 Sliorr, Ephraim Possible Usefulness of Estrogens and Aluminum Hvdroxidc 

Gels in the Management of Renal Stones J Urol 57 507 (April) 19)5 

4 Albnght, F Sulkowitch, H W -nd Chute R Nonsurgical Aspects of the Kidnc) 

Stone Problem JA MA 113 20'19-2053, 1939 

5 Suby, H I,Sub),R M and Mbright, F Properties of Organic Acid Solutions 

Svhich Determine Tlieir Imtabilit) of the Bladder Mucous Membrane and 
the Effect of Magnesium Ions in Overcoming Their Irritabilitj J Urol IS 
549-559 1942 

6 Sub), H 1 and Albright F Dissoluuon of Phosphatic Urinar) Calculi bv the 

Retrograde Introduction of a Citrate Soiiii on Containing Magnesium Nciv 
England J Med 22S 81-91 G^n 21) IfHS 


THE TREATMENT OF RIC3vETTSI.VL DISEASES 
Andhth Yeomans M D • 

AND 

John C. Sntoer M D f 

The ricVeUsial diseases of man include tophus fescr RotV.-) Moun 
tain spotted feser rickettsialpox tsulsugamushi disease (scrub t) phus) 
and Q feser The etiologic aj^ents are microorganisms called rickottsiae 
uliidi arc cistble in ordinary microscopic preparations as small pleo- 
morphic cocco-baallary forms. Tliey occupy a position iniemicdiaic 
bchecen sirtiscs and bacteria 

The treatment of rickettsial diseases depends upon an understand 
mg of the pathologic processes uhich underlie these diseases It is im 
portant to recall that although the rtckcttsiac diher from one another 
in their antigenic composition all arc obligate intracellular parasites 
and can multiply only uttliin hnng cells In man the sanoiis nckcttsiac 
tnradc the endothelial cells of small arteries capillaries and scins 
Tim pathologic process results in endothelial prolifcniion fonnation 
of mural and occluding thrombi pcrteascular infiltraiton hcniorrhagc 
and tissue necrosis. Almost csery organ in the hotly may be insolsed 
but the distribution and scscrily of lesions depends to a certain extent 
upon tile particular type of rickcilsiac. In epidemic typhus and Rocky 
hfountain spotted feser the organs most frctyucnily the Stic of rickettsial 
invasion arc the skin brain and spinal cord lican kidneys bscr and 
spleen In tsuistigamusbi disease and Q feser the lungs arc fretiucntly 
msolsed No exanthem is iircscnt in Q feser In the ncssly dcscniicd 
disease rickettsialpox complete palbologtc data arc lacking but tlic 
exanthem present in this disease indicates that the skm is ailcctcd 
Generalized small hlood scssel damage by an Insasisc inlncclliilar 
I>aiasitc, therefore is the chief pathologic featme of this group of 
diseases. 

llic clinical features of the rickettsial diseases show considerable 
aariation in syanptoiiis and physical signs Epidemic tsphus feser 
miinne typhus feser Rocky Mtitinlain spotted feser and tsnistiga 
mushi disease arc cliaracterizcd by high fcsair and a generalized maailo- 
paptilar eruption sshicli niav become |>cicTlnal and which msailscs 

* Aniiiant Profeisor of Sfnl»ftiic niiimomh StoUcal XzhoAl CNief Stcrtieit 
Vrtf-Tans lliHnitsI SStiilr Ktsri JiinitKin Sesmenl 

t rrofcawir of Pulilic Itcallli natteilolozs ItjnaiiJ I nlscisit) X<t«wiJ of Patit« 
Ilraltli tlnwoo J 
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The scnousncss of renal impairment in typhus fever was pointed out 
many years ago Its presence during tlie course of the disease is of 
ominous prognostic significance Signs of renal failure usually appear 
between tlie eighth to twelftli days of the disease in ty'phus fever A fall 
in the systolic blood pressure in the space of a fev\ hours is frequently 
the first sign to indicate tliat oliguria and azotemia are imminent The 
importance of frequent measurements of the blood piessure, therefore, 
must be further emphasized, particulai ly at a time when the rash is 
appearing In typhus fev'er the prognostic importance of nitrogen re 
tention is such that helpful information is obtained by frequent de 
terminations of the blood urea or nonprotein nitrogen A rapidly in- 
creasing nitrogen retention carries a poor prognosis 

The treatment of azotemia in these diseases has as its objectives the 
maintenance of an adequate urine volume and blood pressure Usually 
the oliguria whicli so often appears at the time of low blood pressure 
lasts from one to four days After this time, the patient either suc- 
cumbs or tlie blood pressure begins to rise, the urine volume increases 
and recovery' takes place If by the judicious use of intravenous plasma, 
human albumin or whole blood, one can maintain an adequate blood 
pressure (usually above 90 mm systolic) during this critical period, 
recovery' may be antiapatcd in a few cases However, it should be noted 
that continued suppression of urine with increasing nitrogen retention 
may occur tn patients whose systolic blood piessure has not fallen below 
100 mm of merniry' Oliguria and nitrogen retention develop most fre- 
quently in patients w'hosc rash becomes increasingly hemorrhagic, in 
whom the fev'er remains very high and in whom other overwhelming 
signs of rickettsial infection arc manifest The use of intravenous 
saline solutions in patients with oliguria is hazardous, although the 
hy'potension which accompanies this condition in so many instances 
may be temporarily overcome by saline infusions, loo often edema 
develops vvhicli is a serious complicating condition and is associated 
w'lth a high mortality In this regard it should be recalled that in typhus 
fever a reduction in scrum albumin frequently is found during the 
acute phase of the disease 

Bacterial Infections — Secondary bacterial infections which develop 
during the course of a nckcttsnl disease may be serious and require 
prompt treatment The use of penicillin or strcptomvcin is advocated, 
depending upon the susceptibility of the organisms encountered The 
use of sulfonamides appears to have an adverse effect in rickettsial in 
fections, consequently it is prefer ible not to use sulfonamides during 
the aaitc stage of a rickettsial disease (Literature pertaining to gen 
cral supportive measures reviewed by Yeomans,^ = sec also RavciieP 
,^and Howell ct al *) 
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Mountain spotted fever (Rose, Duane and Fiscliel, - Flinn et al , 
Ravenel ’’) 

A suminai 7 of the results in the treatment of n\enty patients suf 
fering from louse-borne typhus (Snyder et al indicates tliat sta 
tistically significant differences were obseiAcd between PABA treated 
and control groups as regaids dui-ation of fe\cr (see Fig 169), inci 



Fig 109 — EfTcct of pin iminobciwoic acid fPABA) on cpidcinic t>pliu<: fucr 
Coinpinson of lenipcralmcs of nvent) PABA trcitcd pauents iiid nmcicen lUcr 
inte conirol piticnts Cairo 1911 ind 1913 Vfcin diih rccnl ccmpcntiircs 

ire plotted for each group zero da) being the da\ of admission of eadi patient to 
the studs (the mean duniion of illness it the time of admission for Ixjth groups 
SMS 14 diss) The tempenture of fitil cases are inchidetl up to the list reading 
before deith occurretl 

dence of complicating conditions, and case fatalit) rate A significant 
con elation was obsened among the PAB‘\-tri.ated patients bclis'cen 
the duration of illness when treatment was begun and the final clinical 
se\cnt) as indicated b) duration of fe\er plus incidence of comphea 
tions In the untieatcd group there was no sucli correlation Best re 
suits were obtained with car/) treatment, that is, in the first ninety- 
six hours of clinical disease The obsersaitions suggest that treatment 
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begun laicr than Uic eighth da) of illness mil not disclose differences 
bcn\ccn treated and control patients A significant reduction in die 
percentage of poI)morphonucIear Icukoc)ic5 tvas observed in the 
PABA treated piiicnts but no difficultic*s were cncouiitcrtHl from 
agranuloqiosis Patients tolcntcd the drug well even those who were 
in \cr) jxwr ph)sical condition as a consequence of malnutrition or 
coniplicaiing diseases 

Dosage of PABA — It is imporuni to administer a suffiacni quaniu) 
of PABA to attain promptly and to maintain ihcreiftcr for the enure 
period of therapy a blood conccntmion of P\BA (as free dnrotir 
able stibsnncc mersured against a standard of P VB \) of It) to -H) mg 
per 100 cc for jiaticnis suffenng from i)plui5 fever and from 3 j to 
M) mg per 100 cc. for jiaiicnts suffering from tsmsugninushi disease 
and Rocky Mountain spotted fever The <lrug as the free acid or the 
sodium salt when clicniicall) pure is well toleraicel bj mouth Since 
PAB \ IS ver) rapidl) absorbctl and excreictl it is ncccvsarv to atlmini'i 
icr It at frequem intcnTils iliroiiglioiit the da) and night The inovt 
siiisfactor) sdicdulc for oral administration is as follow's I he iininl 
dose is roughl) 0 05 gm per pound of both wcigln This is followcti 
b) a dose of I to 3 gm nvry tuo hours da> ind niglit ihrougboui the 
course of trcntmcni The blood conccntniions are nieasurct! at frt 
qucni intcrv’als to pennit ndjustinciu of dosage to ainin an effective 
conccnintioii 1 or dcicnnimtion of blood conanir iiions samples arc 
obtained two bours follovsing the last dose \i iliis tune the measure 
nicnc represents die lowest conctniraiion in the interval beiwcrn doso 
It IS pariiCTilarl) important to measure die blcKxl eoiuenirniion fre 
qucnil) in |>aiicius who have renal insiiflinencv or oliguria SufTicitnt 
wdium bicarbonate is cniplo)c<l to maiiitain the rcaeiiou of the unne 
neutral or sligliil) alkaline 1 tic oerurrenre of erv'snls of P \B \ m 
the unne bas not been cncountcrcvl but is a [Xfssibdii) ibai should Ih 
consideTcd 

Boiilr of •idwtntstrofioTi — Partiucraj adniinisiraiioii of P\B\ ha^ 
bexn attempted in a few rases. It is the opinion of various audiors 
that die me of intravenous pyrogen fict buffered lolutions of client 
•nil) pure sodmni PAB\ pininlilv veoiild I>c a valuable adjunct to 
^tal thcrap) for certain eases 

Duration of PAB 1 Thrtafry — P\n\ should In, coniiimnl for forts 
<-*Rht hours after the [KiiuaUs icmjteraiuit has niuinetl to normal 
^^hen r\B\ IS wiihdmui prrnialiirLl) a imld icbrilc (tertod pmb 
^^1} iiprrseniing a le'cindc'ccme of llir div-ase niav l>c observed m 
patients 

n /life Blond Cell Cffunt — T he white bhxKl rcll r lunl sliould Iht a. ^ 
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certained in ever)- pauent daily from the start of PABA tlicrapy until 
the third or fourth day after tieatnient has been discontinued If the 
tvhite blood cell count falls below 3000 per cubic inillnnetcr or if the 
polymorphonuclear leukoq'tes drop to less than 25 pei cent, it must 
be decided whctliei these phenomena are of more serious prognostic 
imjDort than the t\ithdrat\al of tlic inhibiting effect of PABA on the 
rickcttsiae 

Cont-taindicaiions to PABA Therapy — Contraindications to the use 
of PABA are the development of a white count below 3000 per cubic 
millimeter oi a reduction of pol)TOorphonuclcar leukocytes to less 
than 2o per cent The administration of PABA should be interrupted 
at once if cr)'stals appear in the urine PAB-V should be gn cn by 
stomach tube to patients t\ho are too prostrated by their disease to 
srvallow properl), set ere traclieobronchitis may lesult from aspiration 
of PABA Renal insufficiency tthich may be present from the begin 
ning of PABA therapy or u'hich may make its appearance dunng the 
course of therapy is not necessarily a contraindication to continued 
PA.BA therapy, blood concentrations undei these ciraimstances must 
be determined frequently in order tliat adjustments in dosage may uc 
made to ato d excessive blood let els 

Mode of Action of PABA — ^The action of PABA appears to be rick- 
ettsiostatic Its administration in adequate amounts does not result in 
an immediate drop of tenipcratuie to normal nor in the immediate dis 
appearance of signs and symptoms of rickettsial disease Instead the 
usual etolution of tlie disease appears to be arrested at whatever stage 
the illness had attained at the onset of therapy Then in the course of 
three or four days, peihaps longer, the natural defenses of the host 
slowly osercomc the infection The deselopment of antibodies and the 
establishment of immunity appear to be in no nay altered b) the use 
of PABA Contact in vitro between PAB-k and sarious rickettsiae docs 
not affect their s lability or their toxic properties 

Fate of PABA in the Body — Some PABA is conjugated with glyane 
to form para-aminohippuric acid which is cntirel) inert against various 
rickettsias in experimental infections A small amount of PABA is 
acctylated Acetyl PABA, para aminohippuric acid, and PABA itself 
arc \ery rapidly excreted in the urine 

sinniARV 

Speafic immune scrum appears to be effccti\e onl) if administered 
scr) earlv in the course of classical typhus and Rock) Mountain spotted 
fever Penicillin, although cffectne in hborator\ tests with murine 
t)phus, has been disappointing in clinical trials Strcptom)cin has a 
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slight acUMty ngamsi typhus but not isutsugamushi infccuons it has 
not been tested clinically Two new antibiotics diloromycciin and 
A377 olTcr considerable promise but clinical trials Iia\c not been re 
ported 

The strongly aniinckcttsinl substances pan siilfonamidohcnramidinc 
and methylene blue appear to be liniiictl in nrIuc b\ ihtir toxicity for 
man A nitroacridinc dcn\ati\c merits fiirtJicr clinical irni An anti 
ntahnal compoiiud sontcxiuin ms stated to T/fcct fat orably the course 
of classical typhus in hrcnch North Vfnrx 
Para aminobcnzoic aad has hid the most extensive cliiucnl trials of 
the recently discovered dicinothcrapcutic agents having been tested 
against cl-usical typhus nuinne typhus Kochy Moiintiin spotted fever 
and tsutsugainiishi disease m man It has not been used m Q fever or 
trench fever To date experience indicaics it is safe for Iiuinan usa If 
begun early and given in Hrge amounts it appears to be efTcciiVL in 
arresting the progress of several rickcitsnl diseases of man 
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THE TREATMENT OF MIGRAINE 


John Ruskin Graham M D * 

It 13 common parlance to speak of any trying CNaspcrating problem 
as a “headadie This expression may be applied scry aptly to ibe 
problem of treating headache itself Certainly the multitude of theories 
concerning the proper handling of patients uitlt lieadaclic and the de- 
mands tvhicli tlicsc patients place upon the busy practitioner s time arc 
enough to discourage him at the outset uhen this problem is presented 
to him It IS a natural reaction for tftc doctor in the press of time to 
presenbe for the headache sactim a pain killing incdiane in the hope 
tliat such a measure mil allay the present attack and that the next one 
may be dealt mth on the same superficial plane nhen it occurs 
Such an npproacli is no doubt successful in dealing mtli a laigc per 
centage of mild nonspecific headaches but it is not satisfying to the 
patient ssho is suffering from repealed attacks of severe migraine Any 
doctor ivho hat seen Ins patient in a fullblown migraine attack will 
reahre that it is a violent experience the frequent repetition of which 
may make serious inroads on life and livelihood and in tome cases 
actually cause total incapacity The migraine symptom-complex is one 
which follow’s Its viaim for years. Ins its roots finnly embetided in the 
heredity and total background of ihcpaiicni and rc(|uircs as thorough 
resourceful and sympathetic medical handling as oilier major disorders 
such as peptic ulcer To leave the migraine patient vviih the sole rcc 
ommcndation that he take a ccriain pain killer when he has his atLicks 
IS equivalent to leaving the ulcer patient with the sole advice ilni he 
take sodium bicarbonate when Ins stoniarh hurts Superficially and 
tem|)orarilj such measures may be clleciivc in Ixiih instances but the 
fundamental jiroccss Is not altered Tlic first step therefore in the 
■rcaiinent of migraine is the development in the docior of an apprcria 
lion of the magnitude and depth of the jiroblem and a willlngncvs to 
nieet w ith patience and his best efforts the rhallcngc w Inch is prcseiilcxl 
Tile second step in the treatment is the development of a corre- 
sponding attitude in the patient The migraine sulIcrcT is very apt to 
shoji around among doctors in search of a quick aire It is imjjonant 
that he be made to iindcrslaiid from the outset that the licaimcnt ol Im 
ailment requires considerable time several visits, and tiosc aiteniiiin 
to rules ami regulations on hiv pin Iiivtantrs iie few indccil in vvhicli 

*AtiiiunI In MfiUrtnc Iljoaitl Medical SsJiool Avililanl In Sfedtrine St*»*w- 
vlluvetu Cencra! IlcnpltaU ’’ 
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tlie migraine sufferer is aired of his disease in tlie sense that he ne\er 
has anotlier attack If, however, patient and doctor are Avilling to work 
together over an extended period, mucli may be offered to tlie patient 
in clianging an unbearable situation to a tolerable one, compatible 
widi a reasonably happy and successful life 

DEFINITION 

Before going further, it is important to dcBne what is meant by mi 
graine in tins discussion There are almost as many definitions of 
migraine as tliere are autliors who write about it, largely because the 
malady is so protean in its manifestations This Aariability of symp- 
tomatology takes place not only from patient to patient but also within 
the history of a single patient Thus one patient may always have at- 
tacks starting with scotomas and followed by headaclie, lasting only a 
few hours, and anotlier pauent may have attacks of unilateral pain 
assoaated with violent nausea and lasting several days A third patient 
may have both of tliese types of attack at different periods of his life, 
and a fourth may have only periodically recurring bilateral headaclics 
Are these all migraine, or is eadi a separate entity? It is my opinion 
that when these variants have the added features of periodiaty, a 
strong family history, and a lack of organic etiology, they may be listed 
under the general heading of migraine It is well to remember that 
periodic headaches may gradually come to ocair more and more fre 
quently unul the patient is experiencing almost constant headaclie 
The fact that it is constant may lead one to tliink that the headaclie is 
on some other basis, but a careful history of the development of die 
difficulty dirough the years may supply a strong suggestion that the 
constant headaclie is really a persistent attack, or a perpetually recur- 
ring series of attacks, of migraine 

Several schools of diought have developed which have attempted to 
explain migraine on an allergic basis, on an endoaine basis, by dietaty' 
imbalance, or by various anatomical, physiological, or psychological 
abnormalities Eacli of these theories probably represents a part of the 
truth, but only a part A broader concept suggests that the migraine 
victim has inherited from his forbears a pattern of reaction with wliicli 
he responds to any one or all of diesc factors If this concept is correct, 
the migraine sufferer is a person who has inherited a sensitive meclia- 
nism whicli reacts with explosive violence to a number of sumuli in his 
total bodily economy and environment 

From a therapeutic standpoint we are able to do little to cliange the 
patient’s inheritance "We can, however, attempt with considerable suc- 
cess to adjust his environment and way of life in such a way that the 
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constellation of factors svindi is ncccssar) to jiroducc an ailact occurs 
less frcN^uciitly If tlic doctor can on the one Iniid reduce or rcniose 
sources of irritation in the patient sens ironnicnt and on the other in 
crease the patient s emotional or physical capaaty to meet his ennron 
mental strains, the number of migriinc c\.plosioii5 mil be materially 
reduced 

HISTORS PinSICAL EXAMFS STION AND LABORATORY STUDIES 
The most important step in the npproich to the problem is to ob- 
tain a history ss Inch mil bring to light as many facts as yHissible bearing 
on the nature of tlic attacU and the total medical history and life 
situation of the priicnt Therefore it seems north uliile to list certain 
headings nhicli may proic useful as a guide to collecting ]>criincnl daia 
from a migraine patient Under these headings I projiosc to make a 
note nliich cNyilains in more detail the facts sshicli arc to be sought 
and tlieir possible usefulness 

\fter the usual recording of age. manial status occupation address 
and telephone number, one settles Into the actual headaclic history 
Prciioiit Ileadaclie History 

The age at uliicli headaches of any type Cm appeared die nature of these 
early aitacls, their frequency and seterity and drcurmiances relatne to 
their occurrence 
Present Headache 

A detailed account of exactly uhat fiappcni in the attack from the tunc 
of its fint tyaming until it is completed speaiic information about die 
locadon and type of pain and accompanying phenomena 
Iluraiion 

Ihc length of the shortest longest and atcrage aiiacLs. 

Frequency 

\ suicmcm regaidliig ho* many licadjcliiN iiciut yiT dar m uitI 
or per munth- 
Yswx luted I iiLiiouiena 

\ tlictk lot ftir caitliing imercsiliig ilclmls rclaud m di.- atcek svainiii 
scotomata |iarcsthcsl3 ilaiisei siiimtillg sore lial fluid Lulano- t luimm 
otui inHilur disluiluiucs lurals is aphaua terligo pjyilfan r(iaii-"A. 
laitimaiion uiiilalcril sniating IiIihIcsI no-e tmV'ji gradual onm 
and trs anon uiitoiistinu iicss- 
'lode oi Relief 

III auoiiiii if uhat tlic iijiihii dors hiimelf m alia, 1 1 

I ilcti ol ryncigm 

'n in,|iiiii ai I i ulieiliri gyneigcii fu, le-tT, 

d no, and tritli nliai rmtilts ' 

Ptrsumx 1 lopliil iitit llirrapy 
\n u))4l inkjtuto 


pttittttk ,r y,,3 



1346 


JOHN RUSKIN GRAHAM 


prevent the occurrence of attacks, sudi as hormones, histamine, vitamins, 
osteopathy, sinus treatments, correction of refraction difficulties, diets 
Patient's Correlation 

The pauent is given an opportunity to express, without any leading sug 
gestions from die doctor, factors uhich he thinks preapitate attacks 
Doctor’s Correlauon 

The doctor inquires in detail about the relationship whidi the following 
may have to the onset of attacks use of eyes, nose and sinus difficulties, 
dietary factors, allei^ic disturbances, chocolate, fatigue, emotion, menses 
(with a detailed account of the menstrual history and an) gynecological 
operations) , time of day, day of the week, tobacco, alcohol, season, place 
Head Injury 

An account of any head injurj and its relation to die onset of the headaches 
Pregnancy 

The effect of pregnanq' on the occurrence of attacks 
Family History of Headache 

A detailed inquiry into what members of the family have had ‘sick head 
aches,” induding aunts and uncles and grandparents as well as die im 
mediate family 

Family History of Epilepsy, Hypertension, Nervous Disorders 
Past Medical History 

An inquiry of the type which is obtained for an) medical condition into 
any illnesses of importance whicli the patient may have had 
Patient’s Da) and Diet 

This IS the most important part of the history The doctor should follov\ 
the patient through every hour of the day from the time he arises, ex 
amining in detail Ins activities, in and out of the home, wath notes on v\hat 
IS eaten at each meal, when the meals are eaten and how long it takes to 
eat them This account should carry through the patient’s entire day, and 
include notes on how much exerasc, relaxation and sleep is obtained, the 
hour of going to sleep, and die hour of waking B) the time this part of 
die history has been completed, the doctor should have obtained an idea 
as to v\hat kind of house the patient lives in, vtho else lives there, and the 
v\a)'s and habits, not only of the patient, but of the whole household He 
should make a spcaal inquiry as to what happens on holidays and week 
ends, and how much and what type of vacation is enjoyed b) the patient 
Life Situation and Problems 

The foregoing account of the patient's da) senes as a suitable introduction 
to the personal and envaronmental factors that ma) be a source of stress 
in the patients life. Under this heading should be outlined the problems 
vvhich exist between the patient and Ins spouse, parents, inlaws cliildrcn, 
emplo)er, churcli and economic situation 

A complete physical and neurologic examination is then in order, 
with especial attention to the condition of the eyes, nose, sinuses, teeth, 
cranial arteries, neck posture, blood pressure and tli)Toid status 
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Laboratory e^amlnatlon should include as routine a Wassermann or 
equiralcnt test a complete blood count and a unne examination Other 
special tests sucli as blood cliemistry xrajs lumbar puncture clcctro- 
cnccplialogripliic and endocrine studies imj be done as indicated 

A -iciy important part of the history and physical examination is 
obtained by uitncssing tlie patient during an attach at Ins borne This 
means that the donor should tell the patient at the first internet that 
he Mould like to be called to die home in ease an attack ocairs. B) 
this means he is brought fare to face tilth the cniironmcntal factors 
and personnel tilio may play a Jaigc role in his palicilt s disorder 
Tlicrcby he may also be able to tiitncss and judge better the scicnt) 
of the attack and carry out certain spctial tests tihicli nny ultimately 
prose of imjiortancc in guiding treatment Not infrequently it is by 
such nsits that one discoiers difficult personalities ami diffiailt home 
situations iihicli the patient has failed to rcical in the official history 
It IS also by suclt \isits that one learns details of the attack such as the 
exact location of the pain the extent of physical or neurologic abnor 
mahues the effect of \-arious test drugs and in some instances the 
cUcct of mjening nosocain around nencs or ancries nhich may be 
inertminated in the attack 

The doctor should bear in mind asliilc he is taking diis history and 
doing lilts physical examination that he is attempting to find factors 
in the patient s nay of life uliicli may sene to upset the delicate mcrlia 
nism rcs))onsiblc for migraine attacLs Some of the errors in liung 
Mhich seem to be common to migraine patients arc listed belou 

1 Gelling up too late in the morning so that the penod lietMcen 
rising and the morning deadline of getting to the office or getting the 
cliililren off to school is rushed and confused and sets an aimosphcrc 
of tension for the day 

2. Sleeping too late on Sundays and holidays. These days arc fastir 
ites for the ocairrcncc of migraine attacks, and the latter mas some 
limes be asoided by basing the patient gel up at Ins usual hour ami 
take a rest later on in the day 

3 Eating a scry scanty breakfast and a quick pick up lunch and 
settling dossTi at the end of a tiring day to desoiir an unusually large 
dinner A more esen distribution of fo^ energy during the day often 
ptoses beneficial 

^ I' orking steadily through the day ssithoiii any lireaks A fiftem 
minute period of itlaxaiion in niidmorning and midafiemoou is ad 
sisetl 

5- Slayang up too late at night 
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6 Insufficient tune off and failure to take \acations 

7 A tendency to pack too many c\ents into an) one day or iveck 

8 An undue conscientiousness about neatness of the household or 
accuracy of i\ork, coupled imUi an unwillingness to delegate tasks to 
otliers 

9 Families living at too close quarters with in-laws 

10 A tendenc)' to take on extra activities, such as extension courses 
and public or cliurcli functions, when the schedule is already over- 
loaded 

11 A tendency to eat an excessive amount of carbohydrate food 

12 Consumption of chocolate Chocolate is a common enough 
factor in produang headache so that it should be routinely eliminated 
in all forms from the migraine patient’s diet 

PROPmXACTIC TREATMENT 

The migraine patient comes to the doctor in search of help on ti\o 
scores first, how to preient attacks and, second, how to mitigate such 
attacks as may occur 

In regard to prevention of attacks, the doctor should review the in 
formation whicli has been gleaned from tlie history, physical examina- 
tion and laboraioiy data, as obtained above, and see what he can do to 
correct anv deficiencies which have become apparent This measure 
may include such things as correcting anemia, administering tlivToid 
for low metabolism, reducing menopausal symptoms by the judicious 
use of estrogens, as well as effecting the alterations in the patient’s w’ay 
of life and diet and personal relationships which arc suggested by tlie 
topics outlined above Since measuies of this type are probably of the 
most fundamental importance over the course of the years, it is well 
to give the patient a two or three months’ trial on these alone before 
resorting to other medical "tricks” which at times may prove useful, 
but which rcall) should serve onl) as adjuvants to the basic regime 
Some of these medical "tricks ' are the use of histamine desensitization, 
nicotinic acid sedation, antiiiisiaminc drugs and elimination diets 
An) one or all of these measures ma) prove helpful in getting the mi 
graine victim around a partiailarl) difficult comer, or in helping the 
patient who finds it impossible for one reason or another to follow the 
fundamental rules In the long run, however, it is not wise to let the pa 
ticiii pm the success of the treatment on an) one of tliesc measures 
to such an extent that he forgets the fundamental importance of a 
temperate wav of living It is well known that migraine usuall) re- 
sponds tcmporaril) to an) new treatment, but, in most cases, long 
lasting relief comes not out of a bottle or s)Tinge, but out of a way of 
life 
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The follo^s'ing ease histones arc submitted as examples of these 
pnnaplcs 

CUsF I — A single. 54 )'car old muiic teacher and church organist com 
plained of having te\-cre attacXi of left sided headache insoUing die region of 
die left eye, left temple Tnd left ocdpui tn-er since pubert) lotli an increase 
of frequcnc) and seveni) of the attacks during the past eight )can until diej 
v.'CTC occurring once o'er) tu'o weeks and causing her to lose one or iw'o da)i 
of s»*ork on each occasion The) were accompanied by musea and somiting 
and so'crc prostration Her mother had had similar socrc ilck headaches. 
Tlic attacks had increased in frequenc) since the cessation of her menses 
one year before 

The patient s ivorklng da) filled snlli a s-anetj of tasks, Including 
mime lessoru funeral sen ices dioir rchears-ils. Sunda) churdi sen Ices and 
organ recitals. Her duties rctjulrcd that she hurr) from one pirt of imvn to 
another to meet fixed appointments in such n sva) that she often ml«ed 
meah or ate diem hurriedly at irregular hours She had recently undertaken 
the job of lmpm\ing the choir and church music at a large cliurch tvlicrc 
man) forceful personalities had to be dealt uath cfTcahrl) Her headaches 
vere yex) apt lo occur on Saturday morning after Friday nights intensive 
choir rehearsal She n'as an ambitious person and one nho strove mighdl) 
to produce (he very best in music and to fulfil vmh perftction the require 
menu of her jobs Rheumatic heart disease as a child had left her >ih!i 
mitral and aortic regurgitation She and her sister lived together and dcpendotl 
ujKin diclr oun efforts entirely for tliclr Ibrlihood She liad not taken a real 
racatlon for several years. 

This patient was fnghicned b) die inorasing Incaparit) caused by her 
headaches and svas most assiduous m carrying out dirertions 77i«c con 
iiiicd in Instnictlng her (I) to get up on time eacJi morning (2) to hate her 
meals on time (3) to take time for her meals (-1) to diwontinur her practlrc 
of JjiWng a music lesson after dinner ai nighl, (5) to uke Friday aftiTiwin 
off for rest before choir rehearsal (C) to Jiatc a rest of fifteen minutes iti die 
nKjTning and half nn hour in the altemoon dally and (7) to plan in advance 
0 vacation for the folloning summer 

The patient w-a. alrcijy lakinj; tnndcratr dn^e. nl ntrogcnlc nihitanrr fnr 
mild mcnnpaiiul twpiomv Thii Kai mntinun) Slir m. al«j ntint; aitnmin 
Ih b) injrctton eirr) other dir and .inre dtr plated ((trtt faith m <hl' 
•ncaiuTC thh wai mntinnrd. On ilili rcjpmr her hodiclio win Inicncd /n 
^rnty »nd tmpicnc) and after a month tnwd nilirrly for a pmoil of o'^ 

• y«r Retmil) iheic Iiai been a mfid retiirrenr* of headache durin- ' 
pmod in «hicb the t)pe of mude Khfcfi .he wa. jnodudnf: 

'«> triiiorcd b) an inUuential pervm in the tlioir 

^(r II^A 21 year old nij^le > rolfrfc .indent cmnplaintdj' V 
'do tharanerirrd by w.ttr iroiomata la«.nt; a. tons »« *" ' 

pdj'vr.l tiy moderately «cere headache, laitinR one to throe -v 

* wfleml no headache, imtH die emtrrd rollese In t>" ' ' ’ 
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she had had only occasional attacks, but dunng her sophomore year she had 
had two penods in which attacks came e\ery day for a week or more In her 
junior year there had been two penods in uhicli attacks came e\ery day 
for a week, and one in which they occurred once, and occasional!) twee a 
day, for three weeks This last siege was severe enough to cause senous 
inroads upon her studies In her senior year she had been ha\ing attacks 
c\ery day for over a montli Her fatlier and mother both ha\e penodic 
headaches Her physical and neurologic examination re\ ealed no abnormality 

In going oier her daily program, it avas found that she tended to get up 
late in die morning, eat no breakfast and only a aery sketchy sort of lunch, 
and have a rather large meal in the evening, contaimng a high starcli and loav 
protein content She rarely avent to bed until one o clock in the morning 
Dunng the school year, avhen she aras living aavay from home, she tended to 
eat mucli more candy, espeaally chocolate, than aahen she aras at home. 
She also drank cocoa tavo to three umes a aveek, and had chocolate ice cream 
tavice a a\eek 

She a\as asked to get up earlier in the morning, to eat a good breakfast, to 
form a good boavel habit, to get half an hour of mild excrasc, out of doors, 
four umes a aveek, to get to bed on three nights a a\ eek by eleaen o'clock, and 
to omit chocolate in any form from her diet In addition, she as as asked to 
take pyTibenzamine, 50 mg , four times a day On this regime, and avith this 
medication, her headaclies promptly stopped and have not recurred during 
the past three months 

Case III — A 50 year old mamed minister suffered seaere penodic attacks 
of headadie associated asith nausea and aomiting, and some blurring of 
vision His fatlier had had aery seaere "sick headaclies” Gynergen asould 
relieae his attacks, but made him feel sick and caused his extremities to be 
numb Dihydroergotamine a\as sloavcr in stopping the headaches, but a\as 
of great help and Iiad no untoaaard side reactions Although this man’s 
headaches had started at about the age of 20 a\hen he had one or ta\o attacks 
per year it a^as not until he avent to take his first post as a minister in an 
important church that his headaches became a real problem He avas a aery 
energetic man, aery ambitious and a good preacher With increase of avork 
and church responsibilities, his hcad.aclics became so frequent and seaere 
diat he sought relief from aanous large clinics and leading specialists He 
undcravent many x ray and laboratory inacstigations, including pneumo- 
encephalography and electroencephalography He had mild hypertension 
Finally he avas told, after seven years of suffering, that he must giae up his 
cliurch avork and retire \lthough his inherent ambition strongly rebelled 
against sucli a move, his doctors fnghtened him sufficiently avidi threats of 
"strokes so that he gave in to their avishes, and, leaving the full, active, 
energeuc life which he so relished he retired to a small island in Maine 
His headaches, to be sure improved somewhat on tins regimen, but he avas 
most dissatisfied avath his inactivity, and finally took it upon himself to start 
a radio preaching program whicli soon assumed large proportions and took 
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him to New ^ork City While engaged m this project of his ovrTj making 
although he working with great Intmjit) his headaches ceased en 
tirely for a period of ics*cral months. The program came to an end hoKts-er 
and he had to return to a life of mactisiiy v.’omcs about his Inellhood and 
problems of Illness among other members of Ills family ^Vlth ihb change 
hu headaches rccinred and regained their original intcni(t) and frequency 
His doaon made a final pronouncement and ordered him neicr to s\-ork 
again but to retire to his island for the rest of hii life This prospect made 
him sery miserable indeed and his headaches uent on tutli unabated fury 

When this problem wn renewed a program was outlined for him whereby 
he undertook the pastorate of a unnersit) chapd in which the conflialng 
demands of s-anous cliques in the parish were absent and there was ample 
opportunity for this man of real ability to gratify his desire to do good work 
with youth without too mudi expenditure of mental and physical energy 
Although his headaches contmucsl to occur ihey were distinctly less fre 
quent and te\‘erc and Ids whole outlook on hie was changed from one of 
looking forward to hopeless ins-alidism to the cnrouraging prospect of carry 
ing on useful work in die future 

TREATMENT OF THE ATTACK 

The treatment of the actual attack of migraine \‘ancs nccordlng to 
tJie tntcnstt) and duration of pain If the attacks arc mild and of short 
diiraiioii tlicy may be controlled adequately by the use of aipinn 
If they come at nre inicnnls and cannot be controlled by aspirin 
alone it may be safe to use codeine in iddition but resort should 
not be made to tins drug if the attacks arc frequent for fear of 
producing addiction Usually the pain of migraine is so socrc Jiow 
c\cr that Uicsc drugs arc not scry cITcctnc in slopping it 

Ijgotaininc tartrate is the most cITcclIsc weapon against the migraine 
attack It stops the headache m 80 to 90 per cent of cases when gj\cn 
hypodermically and m alioui 30 per cent of eases when gi\cn by 
mouth It IS probably wisest to test the cfTcrtiscncss of tins dnig there 
fore by gning it hypodcmiicalh in doses of 0.5 mg subcutaneously 
or intramuscularly Once the patient has gained confidence that he has 
found a medicine whicli will stop his ntiarks, he wall be srilling to 
wpenmem with dosage and route of administration But if he re 
rcim it fint by moutli and ft fads, he mas lose faith both in the 
medidne and in his doctor 

Arrangements may be made ssilh the local dutrfet nunc for tkt* 
test injection If it proses efft-rrhe the patient or a member of 
family should hr instrunod in the h>7>odnTnir irrhnrr 

Voi iiifr«jiienil> OJ inR of crpjiaminc UKraie mjertrd 
ally tauvs iinplnunt jidc efiem nidi ai nauM and iwniiiiv:. 
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a-amps and general lassitude It is a common experience to find, hot\- 
2 ver,‘ tliat reduction of the dose to three quarters or one-half this 
unount may still meet with success m stopping a headache witlioiu 
Droduang toxic symptoms Should these symptoms persist in the face 
af the reduced dosage, two courses are open (1) to combine with the 
injection of ergotamine an injection of 0 6 mg of atropine sulfate and 
) 25 gm of caffeine sodium benzoate, or, (2) to use the more recently 
developed dihydroergotamme (DHE45) in a dose of 1 to 2 mg, m- 
lected intramuscularly or subcutaneously This new derivative of the 
ergot group of alkaloids may often be tolerated when ergotamine tar- 
trate Itself is not 

When ergotamine tartrate is given by mouth, the dosage may range 
anyivhcre from 1 to 10 mg during an attack Most patients require 
about 3 mg as an iniual dose This may be followed, at hourly inter 
vals, by 2 mg , until the headache has ceased, toxic symptoms have de 
veloped, or a total of 10 mg has been reached Recently it has been 
found that a combination of ergotamine and caffeine is a good one 
Pills and rectal suppositories containing this combination may soon 
be on the market At present, the addition of 100 to 200 mg of 
caffeine to the first dose of ergotamine given by mouth, and its repeti 
tion if necessary after three or four hours, will prove of real benefit 
in some cases 

Ergotamine tartrate, because of its vasoconstrictor action, is contra- 
indicated in hypertension, marked arteriosclerosis, coronary disease, 
peripheral vascular disorders and hepatic dysfunction Neither should 
It be used in pregnancy, because of its effect upon the uterus Dihydro 
ergotamine is a less powerful vasoconstrictor, but should, nevertheless, 
be used only witli great caution in the presence of vascular disease, 
since, in order to obtain results in stopping headache, some vasocon- 
striction is required The effect of dihydroergotamme on the uterus is 
illeged to be minimal, but the author cannot speak from his own ex- 
penence on this point 

The question frequently arises as to hoiv often these drugs may be 
used If the contraindications noted above are observed and tlie pa 
Lient manifests no untoward reaction to the first few doses, these drugs 
may be used as frequently as fi\o or three times a veek In using any 
of them. It IS well to remember that tliey arc much more effective when 
;iven as soon as possible during the attack The patient should be in 
jtructed to administer them as soon as he is sure that he is having a 
genuine attack of migraine 

There arc some patients whose attacks do not respond to the ergot 
deri\'ati\cs or to codeine and aspirin, and for vhom the doctor is forced 
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at time* to resort to the use of dcmcrol or morphine Such drugs should 
nc\cr be given to the patient for self administration but should be kept 
within the doaors power to give or denj since the danger of addic 
tion in this dironicall) recurring nialad) is great Other measures for 
treating tlic nugraim. attack have been recommended sudi as the use 
of nicotinic aad b) mouth or iniravcnoiisl) in doses of 50 to 100 
mg^ and the inhalation of 100 per cent ONjgcn for a period of an hour 
Intravenous administration of SO mg of ficnadr^l h^drodilondc has 
proved effective in the authors hands m one instance, v\hcn other 
measures had failed These dmgs arc worth remembering in occasional 
eases but the inconvenience associated vuili their ndminisiniion de 
traas from their value as routine therap) The use of sctlaiivcs such 
as phcnobarbiial or pcniobarbiia! in addition to an^ of the above 
forms of treatment niaj prove bcnefiaal in some instances in vs Inch 
restlessness and nervousness are prominent sjmpioms. Such sedatives 
should be prescribed onl) in small quantities at a time, however be 
cause of tlicir habit forming potentialities 

SURGICAL TRCATAIENT 

Surgery for the relief of migraine should be reserved for those pi 
tients who are still having severe and frequent attacks of pvin in spite 
of having given conservative medical measures a prolonged and thor 
ough inal Even then the doctor should proceed with caution m the 
scltalon of patients and procedures Surgcrv for the relief of pain 
about tile face and head Ins a v\cll lerogni/ed icndcntv to nuke nut 
ters worse if il does not make them iK-ttcr U ilitrc arc strong tmotioinl 
factors at vvork in producing the patients pain or strong jwjchoneu 
roiic traits in the paiiciit s |H.iM)inhi> singer) vliould l»c Migi,LTtul 
tuil) afici cxj>cri j)s)chntric o]>iiiioii hiv lie-cn obt lined It is vm«. 
viiiCMtver |K»5tl)Ic to imniic the effects of surgtn with novixain b(orL 
licforc procictliiig Vvitli deriiiitivi nicvsiirtv buigtr) should be roii 
Mtlcretl Old) for |ialjcnis whow pjltern of hcidirlii is idiiivel) ilit 
vunc from attack to vitark and is liiniteti to i definite area lii all 
niscs one sliould Ik? sure tint the s)uipi<iin is not riuscil liv orgjriic 
disciH. vsincii iniglu lie masked b) suigci) 

The incvMirt?s which hive l>ceii cmplovetl for this pui|KrM have l>et ii 
(1) seaioji of 5CI1SOI) nerves (2) o;>erilionv e»ji ehr svinpathciu nrtv 
ouv sjilein and (5) ligation and mUiou of ciaiinl IiIockI vohtIv and 
the nenes in their jlicaths 

Of ihese pioccxhuts ihe list i> the Irasi ilutiugiiig amf iii 
invuiiifcN has proves! of miisidcrablc licncht lagaiiou ami vrsi/on < 1 
one or scveial brandies of the cxieriial carotid arms oi of this atterv 
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Itself have in some cases been worth while In others, the relief has 
been incomplete or temporary or both 

These pnnaples are illustrated in the following case histones 

Case IV — 22 year old college student, male, had suffered for a year and a 
half with recurrent attacks of set ere headache in the left temporal region, 
radiaung into the left orbit These recurred periodically and finally had 
built up to a frequency of approximately three times a tteek Pressure on 
the left temporal artery and novocainization of the left temporal artery as it 
passes anterior to the ear consistently brought relief of the headache on three 
separate occasions The artery vitli lU pernascular tissues t\as ligated and a 
section removed VTien last heard from the patient had had no subsequent 
attacks for n\o years The pathological report on the tissue removed reiealed 
no evidence of temporal artentis The diagnosis of migraine in diis case is 
not completely clear, but it is offered as an example of penodically recumng 
localized headache relies ed by a simple surgical procedure, after preliminary 
testing with novocairt 

Case V — svoman 40 years old had suffered from sesere attacks of um 
lateral headache assoaated with nausea and somiting and ringing in the 
ears for several years Consen'ame measures had failed to bring any but 
temporary' relief Manual compression of the temporal artery’ during a head 
ache ga\e partial relief and similar compression of the common carotid gate 
complete relief svhile the pressure a\as exerted The attacks of headache had 
become gradually more and more frequent until finally tliere was continuous 
headache and total incapaaty A complete neurologic examination failed to 
reveal evidence of organic disease The external carotid artery on the left 
side v'as ligated and cut. The severe pain was relieved and the patient vas 
able to resume her actmties, although occasional attacks of migraine, in 
aohang the right side, continued to occur This relief has lasted seven years 
but tliere are not\ indications that a return of the former pain may take 
place since the patient is beginning to expenence pain again beliind her 
left eye and in the left occiput 

Case — A 34 year old voman complained of lery se\ere left sided 
headache, associated avith nausea and aomiting for ten days out of each 
month at the time of her menstrual period Medical measures brought no 
relief, and the patients general hcaltli was being scnously impaired Com- 
pression of the left common carotid ga\c temporary relief to pain during 
attacks The left external carotid artery vas ligated and cut and for diree 
months tlie pain of the attacks tras completely absent although the aomiting 
and prostration took place as usual After this the pain recurred and con 
tinned unabated 

Sy'mpathetic surgery, such as operations on the stellate and superior 
certical sympathetic ganglion, although not personally tried by me. 
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\sould seem from the lucniiurc to offer little of lasting s’aluc. Alcohol 
injection of the ganglion of the fiftli ncr\c and surgical section of its 
posterior root ha\c proved to be cffcauc in isolated instances but 
inasmuch as they arc major procedures and cause a permanent sensor) 
defect the) should ccrtnml) be used only m extreme cases The same 
may be said for scaion of the sensory root of the fifth nerve m the 
medulla which his been reported as effective in stopping the pain of 
certain periodic hcadaclics 

In general the resort to surgery as a means of treating migraine is to 
be discouraged unless all other measures have failed and the piticni is 
greatly incapaatatcd b) his symptoms When used at all it should be 
earned out by an acconiplislicd neurosuigeon after thorough medical 
psychiatric and neurologic consideration 

Cme Vn — A S-l year old married hoii5cv\ife. wiih a itrong family hutory 
of lick headaches m her moiher and mo sisters liacl had severe left sided 
headaches, assoaated vnih nausea and vomiung of marled degree since 
pubert) They had finally become so incapaniatlng nine years ago ihat 
neurosurgery v>*as contemplated for relief Tlic pouenor root of the left 
fifth ncrv’c vras injected with alcohol vmiIj resulting hemianesthesia of the 
enure face and forehead No hcadaclics on the left side have occurred since 
thli procedure for nine yean. Two years ago hov\Tvcr the pvtienl began to 
have aitacls of a similar nature on the nglii side once a month at the time 
of her periods. Tlicse could be relieved by the injection of OS rag of 
crgoiamine tanrate Tins mediane hov^rvTr earned severe prouration and 
left her weak and nauseated for the rest of (he day The substitution of I mg 
of diliydrocrgotaminc prov-cd to offer a succcvvful means of stopping her 
headaches W'lilmiu die jirourating cfTcn of gynergen 

In conclusion the luihor wislics to stress again Uie fact that the 
SIICCC3V of treating the migraine pniicni depends largely upon the 
tlioroughncAs, jicrscvcraiicc and resourcefulness which the doctor h 
"ilhng to apply to a dcmlctl and prolonged therapeutic relationship 
watli his patient 




THE MODERN TREATRfENT OF RHEUMATOID ARTHRITIS 

Theodore Bevier Ba^xej MJ3 * 

There is no spcafic treatment for rliciimatoitl artliritis, as there arc 
no Uimen nrosen etiologic fanors in this disease. Hoiscicr through 
the ycajs, certain procedures ha\c been found to be of unqiicstionrf 
sahte and many more discarded because of their failure to alter the 
course of the disease tatisfactoril) In tins clinic I shall outline the 

former , , 

Rheumatoid arUiritis \-anes m the inditidual patient from mild 
arthralgia and intermittent periods of nnid joint swelling oicr a 
period of mail) years to an aaite nidcsprcad inllaminator) disease 
intolniig the connectlsc tissue of joints ncncs, musrlcs heart ten ons 
and other organs. In this latter group there may be high fetm plcuns) 
pericarditis anemia poljmorjihonuclear IciAocyiosis iiiark^ wcig t 
loss and pentiancnt crippling of the joints in a lew months. Ohs ions y 
the course of the disease alters the mtcnsity of the treatment which is 
earned out Howescr the mild case may suddenl) become fulminating 

III diameter and Since, <ncn m (he irnld lomi the disease nny pr ncc 

iicrmancnl crippling of the patient insidlonsK oser a penod 
It IS the opinion of this author that csery iiaiieiit with this disease 
should he giscii cscry cinnre to get rid of iliis ahnomial jiroeess or 
reaction in the body 

As in rheumatic fee cr glomciuloiicpluuis erythema n osmu upus 
erythematosus disscmiiiatus. penanerilis nodosa and t le ot icr mrm 
bers of the collagen disoider groiiji ihc icason for the desclopmcnt 
of rheumatoid arthritis m a patient hsiiig iii the $.aine cnsiroimiciit 
Ins fcllots man wnh the same emotional jiTohlems the same passing 
or cliroiiic iiifcciions, llic s.amc endocrine ssaving and warning am I c 

normal American tlict has not been esiahhshed The Jiro i cm ran 

be apprtxiatcsl if we loob u[>oii iliis iinforliiinic in.lisidiial as decom 
[icnsaicd or dcficicni or earn differmt llian hit fellows riain y 
ihc high inridciice of rhcumaioid aiihrms in familirt and of ilitaima 
loid spondylitis in twins siipportt she ronce|it lhai the inhcrilaiire ol 
Ihc indn-idiial is immnant Tlie most fashionable and arcejiiahle 
theory for the etiology of rheumatoid arthritis placet this dismals m 

ihcproupnfdiscatet iho ugtii to It due lo tissue hyi>erten'liisils I hrr ^ 
Flrnn llic DcTeulmfOl of Mcdtctnr ItinJot Mot cal <clicrj| lEe rcOT tDo 
llojlam and llir Rnlaat llrtaV ntirfiam JlmpiIiW Doc. al 

Inm.mo, In Moll.inc llaoanl Medical s,lK,d to Hoc ri as 
tlisct lUlfEam llo-pltal A*««ulr m Mol <l.w rnef tVol n-ht.am II 
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IS considerable evidence in experimental work in relation to ap 
parently related disorders which substantiates this concept But, as 
Baehr and Pollack ^ have pointed out, the finding of fibrinoid degen 
eration of collagen and inflammatory dianges m connective tissue is 
not suffiaent to prove adequately sucli a tlieory, as the tissue reactions 
might result from any toxic reaction or abnormal metabolite, and not 
necessarily from an antigen-antibody reaction The same warning 
might be made in our dunking concerning rheumatoid arthnUs 
In any event, the connective tissue reaction, espeaally in areas of 
tissue motion sucli as the joints or in areas of tissue trauma sucli as the 
development of nodules over bony prominences, is helpful m establish 
ing fundamental concepts of preventing more inflammation and per- 
manent change to these structures This local treatment of tissues, plus 
the concept of the “decompensated’' individual, are the cornerstones of 
successful therapy in rheumatoid ardiritis 

In the minds of some physicians rheumatoid artlirms is a mild 
bothersome condition whicli is best handled by neglect or some cursory 
dirccuons such as “take some aspirin, get lots of rest and sunshine and 
eat lots of good food and, above all, don’t worry ’’ This in my opinion is 
a dangerous attitude for the patient, his or her family and die physician 
responsible for die care of the pauent As a starting point in therapy 
I should like to present die early life histor)' of a fulminating case of 
rheumatoid ardintis 


Case Report 

J S (Case No 3274), a 55 jeir old i\hitc man, a Swedish Amencan stone 
cutter, was admitted to the Robert Brcck Bngham Hospital on Nos ember 25, 
1947 The patient was perfectl) avell and working steadily until September 
11, 1947, ashen he alleges he strained his left arm and shoulder and that 
night had sea ere pain in this arm and shoulder On September 18 botli 
shoulders aaere inaolaed by pain and stillness On October 22 the patient 
avas unable to aaork because of loss of strength in holding his hammer and 
there aans painful saaelling of his left aaTist and fingers and left knee Then 
he took to his bed Taao aveeks later his hands aaTists, elboaas, shoulders, knees, 
ankles and feet aaere saaollcn and painful At this time, taao montlis after his 
first sjanptom, he noted subcutaneous nodules about botli elboaa's He had 
lost his appetite and 20 pounds in aaeight The pauent denied any preaious 
infection 

Physical Examination — Tlic temperature aa-as normal in the morning and 
rose rcgularl) to 100° to 101° F in the afternoon The pulse aaats 88 and 
respiration 20 Tlie patient aaas apprchensiae, in moderate distress and l)ing 
motionless in bed The skin aans loose Examination of the eyes cars, nose 
and throat reacalcd no deformities or infecuon There aaais marked general 
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Laboratory Examinatton — Laboratory studies re\ealed an anemia of from 
11 7 to 12 6 gm of hemoglobin, with a red blood cell count of 4,200,000 to 
4,700,000 The white blood count tvas between 9800 and 21,600 ivith from 
69 to 85 per cent polymorphonuclear leukocytes and as many as 20 per cent 
young forms Kidney function test tvith phenolsulphonphthalem ivas normal 
Repeated routine unne analyses revealed no abnormalities The erythroqtc 
sedimentation index tvas very high and varied from 1 95 to 2 25 mm. per 
minute Bromsulfalem excretion was decreased to 22 per cent in forty minutes, 
using a test dose of 5 mg per kilogram of body weight The ictenc index 
^\ 1 S 5 Unnary creatine in twenty four hours tvas between 560 and 611 rag, 
probably elevated due to fever and muscle tvasting The fasting blood sugar 
iras 88 mg per 100 cc and the nonprotein nitrogen tvas 29 mg per 100 cc. 
The Hinton serologic reaction tvas negative A sputum culture and examina 
tion revealed no beta streptococci or tuberculosis organisms A beta strepto- 
coccus protein extract revealed no hj'persensmvity of the skin to this oigm 
ism The total serum protein tvas 5 6 gm per 100 cc. with a lotvenng of the 
albumin to 2 5 gm per 100 cc and a relative hypei^lobulinemia of 3 1 gm 
per 100 cc 

Roentgenograms showed on admission no bony changes but soft tissue 
stvelling about the intolved joints Changes in the texture of the bones arc 
not present early in the course of rheumatoid arthritis 

Course tn the Hospital — On complete bed rest (including tlie mipornnt 
bed exercises and plastic resting shells for the involved joints) , high protein 
diet, 3 6 gm of aspirin daily, \/o ounce of Valentine’s crude Iner extract 
three times daily, 14 pound of raw liter daily and a multivitamin capsule 
three times a day the downhill course of the case was gradually halted Hot 
fomentations and hot paraffin tsme dips were used respectively to the joints 
and hands In two months the temperature chart returned to normal and 
the increasing weight loss stopped after a total loss of 36 pounds. 

Novs, at the end of two more months, the patient is allowed to stand for 
a fevv minutes dailj, he has gamed a few pounds and Ins joint pain has 
markedl) diminished 

Summary — ^This case history of rheumatoid arthritis illustrates tlic 
possible fulminating character of the disease Etiologic factors arc dis- 
tinct only by their complete absence There is anemia, fever, Icukoc)'- 
tosis, weight loss, fault) hv'cr function, disturbed protein metabolism 
and creatimiria 

The rapid downhill course of the disease lias been checked by con- 
servative simple ph)siologically sound therapy The tremendous prob 
Jems of producing further subsidence of the disease and eventual rc 
habilmtion of the patient still exist 

First we will consider the treatment of the inflammatory reaction 
about the joints and in other parts of the bod) 



MODUCs THEATNfENT OF KHtUMATOlD ARTHRniS 


JSC] 


BED ncyr 

lodudlog Detl ExercUc* and riaiicr RcJIlng SheBi 

Wltencwr possible the ideal for a piiicnt uitJi rheumatoid arthritis 
js to be at coniplcic bed rest Jf dm is impossible Jxeausc of economic 
condilions, as much rest as possible must be instituted Wq reach this 
latter goal b) insisting on the patient getting luchc hours in bed each 
night and b) going to bed on week ends, s-acqtions and holiday's. 

A phrase, abuse of rest his been bamJicd about with the conten 
non that bed rest produces foniraciures of the joints and genera) 
dcbiht) These cnticisms arc s'ahd if onl) bed rest is usc<l wiiliout an 
adequate program of positions and exercises T)ic5c latter procedures 
contribute to the maintenance of joint motion and muscular tone llic 
program of these essentials as iiscti at (he Robert Rreck Brigham Jfos- 
pinl is outlined Tlic positions and postural exercises arc done three 
times a day and the indi\ Idual joint aciis itfcs art cirried out from five 
to twcni) times, twice a day 

flOD> >fECHA\ICS A\D EXERCISES 

Jleeuml/ent 

1 laying on Iwct knees beni handi on top ot head rhin in Inlnle 
tthing chciL Keep ehcii high and exhale paniallj 

2 Same pouuon Contract low alidomtnal muscles, pulling Jnwnnl nnj 

uptt'ard 

3 Same poslnon Tilt pehis backw'ard !>' conincung low alHlominal and 
gluteal muscles. 

4 Same position kjfi nhs upward and <»utwnrd nn one Mile Kriat AI 
icmaic sides, 

1 yhig leith legs flat liands on lower ribw Inhile spreading riM laicral\\ 
Keep ribs nut and exhale pariJalb 

C Lying Rai Tighten c|U3driccp^ for full extension of Inrrv 
Sitting 

1 llacl; flat head erect with chin in Inndj on hIp^ Diaphragmatic 1 rcath 
ing urne as In lying down position 

2 Jfauds on hnd. ) o« al/dominal conmenon a» }>eJore 

3 Hands on held Rib elevation a< lieforc. 

■1 llaniU on heat! Twist to slicmate sides keeping lou alnjorncn llj? 

^ Hands on heatl Benil to alternate sides, in upper parr of luck keeping 
low abtlomcn flu 

1 ffeep J inches fnim wall feet paraffel with weight on outer fK-rdas 
huitnfks shoulder blades, head louching w-all chm in liand^ on bij>v 
Diaphragmatic breathing 

L Xime portion alxlominal contraction 



1362 


THEODORE BE\'1ER BAYEES 


3 Same position Pelvic tilt 

4 Hands on top of head Rib deration as before. 

5 Pree standing, ts’Cight on outer border of feet, low abdomen and back 
flat, chest fonvard, head up, chin in, one hand behind neck, other at 
side Bend, in upper back, to side of lower hand 

6 Same position, arms at sides Raise arms fonvard and upward, nse on 
toes inhaling Loiser arras sideways and doivnward, loiver heels, e\ 
haling \Vhen used for patients %\ith Strumpell Mane disease the re 
cumbent exerases should all be done avith legs extended, modifying this 
position only when hip/knce flexion deformities or spasm arc present 

EXERaSES FOR SPEOAE JOINTS 

These are usually started with the patient lying in bed, or on a plinth, if 
muscle spasm is present actue motion is to be produced in the weak group, 
WTth passu e or assistue motion returning tlie part 
Shoulder 

1 Arm at side, elbow extended Raise arm sideways and uptvard away 
from body, until upper arm touches head 

2 Elbow bent at right angle and on level with shoulder joint, forearm 
pointed toward ceiling Aim thumb back toward mattress, rotating 
upper arm outivard at shoulocr joint. 

Elbow 

1 Arm at side, palm up Hex and extend elbow joint 
Forearm 

1 Arm at side, elbow extended Supinate and pronate forearm 
TErist 

1 Dorsiflcxion and palmar flexion 

2 Radial flexion and ulnar flexion 
Fingers 

1 Flexion and extension of metacarpal, proximal and distal interpha- 
langeal joints 

2 Opposition of thumb 

S Touching Up of Uiumb to each fingertip 

4 Squeezing of a sponge wath fingers and thumb 
Hips 

1 Legs extended, gluteal contraction 

2 Legs extended, inward rotauon 

3 Legs extended, abduction and adducuon 

4 Straight leg raising other knee and hip flexed 

5 Prone Ijing, pehis fixed by pillow placed under abdomen, toes oscr 
edge of mattress Straight leg raising backward 

Knees 

1 Flexion and extension, other knee and hip flexed 

2 Straight leg raising, other knee and hip flexed 
Hips and Knees 

1 Single bicycle motion, other knee and hip flexed 

2 Double bicycle mouon, other knee and hip flexed 
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ably IS in any progressive systemic inflammatory disorder, and lienee 
a moderately increased amount of \itamins, proteins, fats and car- 
bohydrates, iron, calcium and otlier dictaiy substances can be given 
with benefit to tlie patient Since cacli year the chemists and nutrition 
ists delineate new essential food factors previously unknois n or unrec 
ognized, it is our opinion tliat natural food sources arc more to be de- 
sired than synthetic diemical combinations \Vhen tlie patient cannot 
cat because of tlie large number of Mtamin pills he is taking, the thera 
peutic program is misguided When clinical s^mdromes of specific dc- 
ficienaes are present, i\e prefer the use of the specific substance plus 
crude food concentrates such as liver extract, cod li\er oil and protein 
hydrolysates We do not use vitamin D and/or Enron in the treatment 
of rheumatoid arthritis because large amounts are dangerous and of no 
proven value 

Before lea\tng tlie subject of nutrition, I should like to mention our 
recent experience with raw liver Uicrapy m amyloidosis occumng m 
patients with rheumatoid arthritis Rarely a patient with amyloidosis 
and rheumatoid ardintis sunives and loses his amyloid disease spon- 
taneously ^Vc ha\e seen only one such case — that of a 16 year old boy 
who had both diseases, and whose amyloidosis disappeared when he 
went into a spontaneous remission of his rheumatoid arthntis Re- 
cently we ha\e seen thiee consecutive patients with this fatal combina 
tion lose their amyloid disease w'hen taking one-quaitei to one half 
pound of raw' liver daily The liver is prepared by grinding it through 
a fine meat chopper and pressing it through a sic\e It is then taken 
in one dose between meals in one-half a glass of ginger ale, tomato 
juice or grapefruit juice Liver products of v.iiious kinds have been 
used by otliers with some success in amyloidosis secondary to other 
conditions Raw liver therapy in uncomplicated rheumatoid artliritis 
IS being tried iMth no definite lesults as yet 

WEDICAL THERAPy 

Penicillin, stieptoniytin, neostigmine (Prosiigniinc) and antirtticu 
lar cytotoxic serum, to mention a few of the recent substances under 
sun'cy, do not alter the course of rheumatoid arthritis 

Salic)'lates are of salue in rheumatoid arthritis because they relieve 
pain, and relief of pain prevents further muscle sjiasm and dcfoniiit> 
It has been suggested that salicylates may actually decrease the amount 
of inflammator) tissue about joints This has not liecn proved Wc give 
OG to 0 9 gm of sodium salicy'Hte or acetyl salicy'lic acid eveiy foui 
hours during tlie active stages of the disease 

A mild anemia, probably related to faulty hemoglobin jiioductioii, 
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xs often present. For this prescribe 0 3 gms of ferrous sulfate u^cc 
a day between meals 

No oUier drug is of rouunc \'alue in rheumatoid anhntis and a 
might be HcII to repeat Hench s truuin— tliat musculosheleul pain that 
requires narcoucs is not arthntis Demerol or niorjihine dens-atnes 
should never be prescribed to a patient with rheumatoid arthritis 
Gold Therapy— The use ot any drug which can alter favorably the 
course and outcome of rheumatoid arthritis is justified Chry sotlierapy 
has been in use twenty years and opinions arc still being evpressed 
pro' *■* and con by excellent observers Its exact value is still unde 
tcrmincd My opinion is tliat it does alter favorably the course of rheu 
matoid arthritis that it is dangerous that it should be used only v ter 
more fundamental approaches to tlic individual patient s therapy have 
been found wanting The toxic manifestations of gold salts arc alarm 
ing dangerous and certainly disquieting to the patient and the pbysi 
aan On the usual dosage outlined below, there arc minor toxic cllects 
such as pruntus, rash stomatius definite albuminuria abdominal 
pain definite leukopenia or thrombocytopenia in 10 lo 20 per ° 
tile patients About 10 per cent will not tolerate the drug an c 
nionality m large groups of collected senes vanes from OiS to 
per cent, , 

An important aspect of gold salt therapy which might inng le 
protagonists and the antagonists of this treatment closer toget er is to 
rcalirc tliat the effect of gold is not to produce a jicnii mem cure ii 
to produce a remission wliicli lasts as pointed out by Ragan an 
Tyson' from one to fifty-eight months in 75 per cent of their cases 
natural sequel to these observations has been the institution o mainic 
nance dose schedules following the initial course of therapy 
PTrparatton — I have used and found satisfactory Myoc irysinc 
(Merck and Co) and Solganol B Oleosum (Sclicring Corp) ot 
of which contain 50 per cent gold by weight 
Srleciion of Patient— Jl is imponant to institute therapy before ir 
revvniljlc joint damage has occurred as no iherajiy svall 
aged cartilage, bone or pcnartictilar structures. On the other la t w 
l«ueni should not be treated with gold prepvraiions tiiitil the routine 
therapy of known value" has been instituted for three to 
Then, if progress is unsatisfactory gold salt therapy is instituted Since 
•he repair of badly damaged joints is the province of the onhoj^ic 
•nrgeon and not reparable by medical measures, 1 feel tlial individuals 
joung in their dlwsiic ocn if chronoIogicnlN old arc t c opiimom 
pDiip 10 irrai Cessation of progression of damage to llic jo ntx ina' 
1*0 brought about b> gold but ccriatnl) iJic effect i» less dramaiic anu oi 
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less value in the chronic rheumatoid cripple Since tlic to\ic effects of 
gold seem to be botii tliat of a heavy metal and idiosyncratic in char- 
acter the survey of the patient before treatment should include a care- 
ful history of previous heavy metal exposure, kidney or liver disease, 
blood dyscrasias, skin sensitivities and other allergies We do a urine 
concentration test, routine urinalysis, complete blood count and a 
platelet count before starting treatment If tliere is any doubt ive do 
not give the patient gold 

Dosage Schedule (Using Either of the Above Products) 


First veck 

10 

rag 

Second Mcek 

25 

mg 

Third to iwcnt) second week 

50 

mg 

Stop one month 



Then eiery two or three necks for an indefinite period 

50 

mg 


The Development of Danger Signs — Itching, a rash, stomatitis, 2- 
plus albuminuria, abdominal pain, significant leukopenia or tlirom- 
bocytopenia calls for a halt in therapy and a careful survey of the new 
complication It is the general consensus of opinion tliat when diis 
sign or symptom has subsided a careful smaller dosage may be rein 
stated A routine urinalysis, complete blood and platelet count is done 
every two or tliree weeks The patient is questioned at cacli visit con- 
cerning the above subjccute signs or symptoms 
In competent careful hands, tlie course of rheumatoid arthritis in 
the average case is altered favorably by gold salt therapy Three senes 
of my patients receiving (1) 200 mg weekly, (2) 50 mg weekly and 
(3) 25 mg tveekly have convinced me that tlie first is too dangerous 
a dose and tlie tliird dose is ineffective Our only fatality was in the first 
senes and was due to exfoliative dermatitis and thrombocytopenia 
purpura resulting in a fatal cerebral hemorrhage 
A new compound, BAL (British Anti Lew isitc) (2,3-dimcrcapto- 
" propanol), has proved useful in counteracting the toxic reactions re- 
sulting from gold salt therapy It has been suggested that the hcav 7 
metals such as arsenic, mercury or gold interfere with cellular metab 
olism and that by tlie administration of BAL tlicsc substances can be 
removed from tlie tissues, before or after in vivo linkage with living 
tissues There is considerable experimental evidence accumulating that 
this is as true of gold salts as of arscnicals and mercury Clinically the 
earlier BAL is used tlic more effective it will be in getting rid of the 
heavy metal effect BAL is given b) injection in a 0 15 gra dose It is 
given at first four to six times a da> and then reduced in two or three 
da)s to one or two doses a day The results with BAL have included 
subsidence of exfoliative dermatitis, disappearance of thrombocy- 
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THE TREATAfENT OF ALLERGIC DISEASES 
Franqs C Loufiix, M D * 

The anuhistaminic drugs of uhich benadrjl pjTibcnzamine and 
neo-amergen arc the best knots n hate grcatl) stimulated the scarcli 
for chemical agents suitable for the treatment of allergic conditions 
Man) ncu drugs ttall be olfcred to the medical profession and the 
methods of treatment nott in \ogue will certainl) undergo changes 
Houever the fact remains that the treatment of patients toda) depends 
on the intelligent use of agents, most of which base long been familiar 
to the praniang ph)'siaan An attempt will be made here to outline 
the general pnnciples of treatment and to indicate how those agents 
oI most value may be administered with greatest benefit and least 
discomfort 


HAS FES'ER 

Management of hay fever consists in avoidance of the olTcndmg al 
lergen or treatment with extracts tliercof and when necessary the ad 
ministration of an antihistaminic drug The antihistaminic drugs alone 
cannot be dtficnded upon to give adequate relief m more than a small 
Foportion of cases Patients often sav that benefit ts marked at first but 
iminishes after a few da)^, even though the dosage of the anlihista 
minic dnig is increased Variations in the intensit) of exposure to pol 
It ns or other allergens may be one factor In an) ease best results arc ol> 
■allied wath injection therapy combined with an antihistaminic drug 
k'scil at the time symptoms ocair 
Successful inieclwn trcalmenl depends on knowing the caiiH of the 
patients symptoms Common causes of seasonal hay fever arc pollens 
" Rrass, wind pollinated trees and weeds and sjiorcs from a number 
u molds which grow on dying or decaying va?gciation Animal danders 
louse dust and other air borne agents may cause sporadic or continuous 
s'lnptoms loods, in my opinion arc not a common cause of nasal 
Jlmptoms The cause can usually be csiablishctl without difiinilty bv 
I'tory combined with skin trsts donewilb a suitable tcclinicand with 
cxtraei^ of g pown allergenic activaty Tliougli basically simple the 

of the Evans VIcmoital amt ihc Slasuchnsrus Vtcmorial 
hwitmT ™ '’ci“"™mi of Mnlidnc lloslon I nivmllj <khool of VlrsJicInr 
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interpretation of history and skin tests requires experience and judg 
ment and it is always necessaty to proceed ivith caution m skin testing 
Therefore, tins part of the management of die hay fever subject is 
often turned over to a specialist who can advise as to whicli extracts, 
if any, are to be used for treatment and in what dosage Biweekly sub 
cutaneous injections of allergenic exu-acts of increasing strcngdi and 
volume are made unul 0 2 to 0 5 cc of a 1 100 or a 1 20 extract has 
been given About tlirce months is required for a course of treatment, 
winch should be neai completion at die time exposure is considered 
likely The manner in which die strengdi of extracts is commonly indi 
cated IS shown in Table 1 


TABLE 1 

Various Methods of Indicating the Strength or Allergenic Extracts 


Diluuon 

Dry Weight 
of Pollen in 
Extracting 
Fluid 

1 

Total 
Nitrogen 
mg /cc 

! Protein 

1 Nitrogen 

I mg /cc 

1 

Pollen 

(Noon) 

Units 

Protein 

Nitrogen 

(Cooke) 

units 

1 20 

1 

0 5 

02 

40,000 

20,000 


Approxirnite vnliics for in extract made uuh 1 gm of pollen in 20 cc 
of extracting fluid 


Constitutional reactions arc an ever-present hazard during injection 
treatment and their natuie and treatment should be cleaily understood 
by anyone planning to administer allergenic extracts Such reactions 
tend to occur in patients exhibiting high degrees of skin sensitivity 
who are receiving the larger doses of pollen extract and who develop 
long standing tissue reactions at the site of injecuons The inadvertent 
intravenous injection of an extract is also an important cause 

Constitutional reactions may be guarded against by the followng 
measures 

1 Injections should be given at intervals of seven days or less 

2 A dose of extract should be given which is no larger dian twice 
that given on a previous occasion If large local reactions occur, the 
dose should be diminished or repeated 

3 The injection site should be in an extremity so that a tourniquet 
may be applied to delay absorption if necessary The lower portion of 
tlic outer aspect of tlie upper arm is satisfactorj' 

4 The plunger of the s)Tmge should be draivn back and held for a 
few seconds after the needle has been inserted m order to make sure 
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that a vein has not been entered If blood appears in the S)nnge the 
needle should be tnthdra^Mi and inserted clsCTvhcrc and the procedure 
repealed 

5 The patient should remain at the ofHcc for tiurt) minutes after 
Uic injection so that prompt treatment can be instituted if a rcaaion 
occurs. 

The manifestations of a constitutional reaction include the fol^w 
ing itdung of tiic c)cs tliroat and skin sneezing cough urticaria 
uheezing (m asthmatic indniduals) abdominal cramps, and iscikncss 
Tlicsc ijTnptonis usually dc^clop uitliin ihirt) mimitcs although octa 
nonall) they develop i\ithin a minute or so (Apprclicnsuc piiRiiis 
tnay dc\ clop weakness pallor ringing in die can sweating nnd brad> 
cmlia following injections Such reactions are not allergic in naiiirc 
and arc best treated by ha\ing the patient he doisn for ten or fifteen 
tniiiutcs.) Ephcdrinc is cfTcctivt for the trcainiciU of mild con'^iitu 
tional reactions when taken by mouth at the time symptoms begin in 
a dose of 25 mg nith or without a barbiturate More severe attacks 
diould be treated as follow's 

I A tourniquet should be applied proximal to the injected sue 
2- lee or some large cold object from the rtfrigcraior should be 
applied to the injcacd sue 

S A small dose of adrenalin I lODO (0 1 cc.) should be injected into 
die sue These measures wtII delay absorption 
^ Three lentils to 0 5 cc. of adrenalin 1 1000 should be injccicd 
subcutaneously in the opposite arm or elsewhere 

After a fci\ minutes the tourniquet ma) be rclciscd Tnd reapplied if 
^Itapioms recur The routine administration of an antihisiammc drug 
the incorporation of adrenalin with the pollen extract ns a means 
? pt’cvcnting constitutional reactions is not recommended as the 
^ |Ug of sccuru) afforded may lead lo the administration of dnngci 
1^' J large doses of pollen wnihoul the ippcarance of warning sjnip 
u*ns which would otherwise ocair with the smaller doves 
^ niinuous sjTnptoms of ha) fc\cr throughout the )cnr arc some 
uncs s«n for s\hich there appears to l>c no allergic cause In the nli* 
^nceo nasal pohps or other stniciural cliangc wlncli im) gl'c rise lo 
symptoms one must rcl\ on nose drops the antihisnnnnc and 

otlicr drugs b) mouth 

dropi ire applied with n dropper or ntonii/cr in order to shrink 
rnh tnucoiiv membnnes causing nasal obviniction rsn)"n 

m a conccnirauon of 0*i to 1 0 jkt cent or Prisinc m a rontcii 
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iration of 0 025 to 0 05 per cent aie efEecti\e tempoiaiily When used in 
dilute solutions these drugs aie well tolerated Stronger solutions may 
lead to piogiessively more rapid return of nasal obstruction, when 
used over long periods, and may cause symptoms more intense tlian 
those for which the medication was originally taken 
Ephedrme may relieve symptoms of hay fever and may be taken in 
tlie same manner as for asthma (sec below) Ah opine in doses of 0 5 
or 0 25 mg by mouth may also afford relief 
The antihistamimc drugs are very effective foi the relief of hay 
fever Patients vary widely in the extent to which side-effects interfere 
with the administration of these drugs and also the dosage required for 
relief of s)'mptoms 

Dosages of Benadryl (Parke Davis) and Pyriben/amine (Ciba) for 
relief of continuous symptoms are shown in Table 2 Neoantergan 


TABLE 2 

Dosage of Benadrvl and PvTUBENZAvnNE in Adults 



Benadryl 

Pynbcnzaminc 

Usual dose 

50 mg 4 1 . d. 

Maximum dose ordinarily tolerated 

50 mg 
every 3 
hours 

100 mg every 

2-3 hours * 

Minimum dose ordinarily clTccuve 

20-30 mg 3i d 


(Aferck), Antistine (Ciba), Thephorin (Hofhnan-La Roclie) and 
Tnmeton (Scliering) aie some of die other antihistamimc drugs nhidi 
appear to be effective in die treatment of hay fever Patients should be 
warned of the possible occurrence of side effects whicli include drowsi 
ness, a feeling of fatigue, weakness oi lassitude, nausea and vomiting 
and diarrhea Sleeplessness or nervousness may occui with certain anti- 
histaminic drugs especially Thephorin Serious toxic icactions are very 
raie A single instance of agranulocytosis apparendy aiused liy pyriben 
zamine has been repoited ^ The drowsiness may intcifere with die pa 
tient’s skill and attention and diis should be kept in mind when pre 
scribing antihistamimc diugs foi those engaged in driving automobiles, 
running maclnncn' and similai occupations 

ASTHMA 

Attacks of asdima of a seasonal nature caused by pollens and mold 
spores can be diagnosed with die aid of history and skin tests and 
treated by injections, exactly as hay fever The problem in asthma is to 
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dcicrramc to uhat extent allergic factors are present and to eliminate 
causative agents or treat wiUi extracts thereof Inhalants (pollens, 
mold spores animal danders and house dust) arc tlic chief allergic 
causes of asthma The role of foods m the causation of allergic s)*nip- 
toms including asthma, is a matter concerning which there is great 
division of opinion Foods arc, in my opinion an uncommon cause in 
adults and furthermore I bchevc that a food which causes asthma is 
usuall} recognized by tJic patient There is general agreement that 
jAm tests arc of little v'aluc here and that diagnosis must rest on his- 
tory tile results of elimination diets and the effect of adding one food 
at a umc to a carcfull) controlled dicL The subject is complex and 


Tcquuta persistence and the intelligent cooperation of the paticnu 
Where alleigic factors appear to be absent or fail to account for all 
the patient s asilimatic attacks a great deal of reliance must necessarily 
he placed on the alleviation of symptoms with drugs. Mild attacks arc 
tT^dily treated with an ephednne preparation given by mouth in a 
dove of 25 mg This may be given alone or in combination with a 
liarbituraic m order to lessen the nervousness frcqucntlj caustd by 
fphednnc. Relief of s)'mptoms will usual!) occur in fifteen to twent) 
ntinuics and ma) last for several hours The inclusion of aminoph)! 
hue in oral preparations for the relief of asthma is of doubtful vahic 
*nd may cause nausea 


Mild attacks arc usually quickly relieved b) inliahtion of cpin 
fpUnne 1 100 or propnetary solutions containing cpintphnne in higher 
wncentration from a suitably designed nebulizer Usually five to ten 
tTp inhalations will give prompt relief Isuprcl • in a conccntmion 
® 1 200 may be ^dmInIStc^cd m the same manner and appears to be 
I c most cfTcaivc agent available for self medication Isuprcl is likewise 
^'■wlablc as sublingual tablets Although effective m rclICv^ng mild 
“'3 our experience has lead us to the conclusion that other agents 
^ V ^ or sprays of epinephrine or Isuprel arc prcfcmblc 

may cause a number of disagreeable sidt-elFcrts, The 
tclauvcly ineffective v%hcn taken by mouth and often rauvc^ 
Cntm as a supjjository in doses of 0.5 to I gm by rectum or in 
15 a powder in SO to 100 ca of water or saline nmino- 
inw '^nd occasionilly naueca In ninM 

*nil**J^ or epinephrine will give equal or grc.Ticr icbrf 

these *^**^°^^*^^**^^ rectum is recommcndctl chicfiy when 

Ur produce excessive nervousness or jialpiialion Iniramuscu 

tijrctioni, o f aminophylhnc in doses of 0.5 gm in a volume of 2 cc. 

^ ^ 2 luipropji initnocllianol VV mihmp Sicarni Co 
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may be given deep in the gluteal muscle Here again, its effectiveness 
IS not great and the indications are limited Given tntraverioxisly, m 
doses of 0 25 to 0 5 gm m a volume of 10 or 20 cc , ammopliyllinc is 
the most effective single agent for die treatment of severe asthma Great 
care should be exerased to avoid making the injection outside the vein 
and the solution should be given sufficiently slowly (file to ten min 
utes) so that few side effects occur These are tachypnea, taste in the 
mouth, flushing, tachycardia, palpitation, dizziness, nausea and vomit 
ing Patients differ markedly m die intensity of side-effects produced 
by aminophylhne 

The combination of intravenously injected aminophylhne with the 
intramuscular injection of 50 or 100 mg of demerol is often effective 
in relieving asthma However, the development of sevete nausea makes 
die use of this combination inadvisable in some patients More pro 
longed effects can often be produced by gmng a combination of drugs 
in a large volume by continuous intravenous infusion The following 
solution has been found valuable 

1 gm nmmophylline (four 025 gm ampules) 

1 cc. epinephrine 1 1000 
100 mg demerol 

500-1000 cc saline ivilh 5 per cent glucose 

The amounts of die first three items may be modified according to the 
patient’s known tolerance for these drugs The solution should be 
given over a penod of two to diree hours and the infusion should be 
stopped if side-effects become marked 

Sedatives may be given in doses sufficient to permit some rest, but 
should not be given in doses large enough to cause deep sleep in pa 
tients suffering a severe attack of asthma During the attack, nothing 
should be done to interfere with the effort to breadie and to cough 
up the tenaaous mucus that forms so prominent a feature of sciere 
asthma Barbiturates and demerol are valuable, the latter often having 
a direct beneficial action on the asthmatic attack Morphine is con 
traindicated Ether and oil by reaum is used more for its direct effect 
on the attack rather than as a sedative The hazards of heavy sedation 
should always be kept in mind as well as the realization that the patient 
with severe asthma will sleep soundly without any sedation whatsoever 
once the attack is relieved 

Expectorants may be given to render the bronchial secretion less 
tenaaous, but tliey should not be relied on in themselves to relieve 
asthmatic attacks 

Operative procedures have been advocated from time to tune for 
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the treatment of recurrent or intractable bronchial asthma but these 
cannot be recommended at the present time 

ECZEMA 

The degree to which cczcma» both infantile and adult is caused b) 
tensuivit) to foods or to substances m tlic enMronraent is cxtrcmcl) 
diEGcuIt to determine. All traces of foods knoum to aggrai'ate tlic skin 
rash should be entirely eliminated from the dicL Direct treatment of 
the skin l\^th suitable preparauons or x ray treatment according to 
accepted dermatologic pracuce should be instituted in most eases Sc 
Iccicd eases arc benefited b) psychotherapy An antihistaniimr drug 
given by mouth may alleviate itching, but these drugs arc not curative 
Pyribcnramine ointment may alleviate itching more clfectivcl) but it 
IS vsell to remember that the 2 per cent ointment common!) used inaN 
occasional!) cause imtation of the skin Infants with cacnia often 
recover spontaneously at three to four )cars of age 

URTICARIA 

Three kinds of urticaria may be recognized dinicall) Individuals 
Mho arc allcr^c to certain foods may develop urucana after cuing 
them. High degrees of allergy arc usuall) present the patient often 
recognizes the cause of tlie attacks and the s)iiiptoms cease v\htn the 
offending substance is eliminated from the diet Frctpicnil) marked 
gastrointestinal symptoms astlima and rhinitis accompan) such aiticks 
Fpmephnne, or an antihistammlc drug, given as prescribed below will 
gnr relief but s}‘raptom8 usuall) last onl) a few hours or a da) or so 
and subside spontaneously 

/IciKc idiopathic urticaria is a condition unassoented vMih other il 
crgic conditions as a rule, usually lasts for a few hours to i few da)'S 
snd then disappears spontaneous!) Treatment consists in the admin 
niration of an aniihistaminic drug as described for ha) fever or epm 
cphrmcsubcutaneousl) as described forasUima Ephednne h) mouth is 
tnuall) incffccuv'c 

Chrome idiopathic uriicana frcqucntl) constitutes a diihcuU thcra 
I^tic problem Recurrent hives ma) persist for months or even )cars 
J n allergic cause can rircl) be demonstnted and treatment is laigclv 
’)Miptomatic, Sclcacd eases ma) improve with psychoihcrap) ^^^Ilh the 
^ccption of urticaria these patients appear to be in good bcaUli \n 
isuminic drug given in the manner described for ha) fever mav 
gne complete or partial relief Subcutaneous injections of epmephnue 
1'' of 03 to 0 7 cc. of the 1 1000 solution at intervals of three m 
hours as necessary is often the best ihcrap) Tlic more prolonged 



1376 


FRANCIS C LO’V\'ELL 


action o£ adrenalin in oil 1 500 two or three times in twenty-four hours 
may be more satisfactory but care should be taken to avoid overdosage 

SmOURY 

The recognition of allei^c factors causing hay fever, asthma, eczema 
and hives may require the assistance of the speaahst in allergy A pro- 
portion of patients can be satisfactorily treated by avoidance of of- 
fending agents or treatment ivith extracts thereof In many instances, 
however, relief of symptoms will depend on therapy witli drugs, many 
of tvhich are very effective in the treatment of allergic disease 

REFERENCE 

I Blanton "W B and Owens, M E B Jr Granuloq topenia Due Probably to 
‘‘Pynbenzamine ’ JAMA 13^ AbA. (May 31) 1947 



DIAGNOSIS AND TREATMENT OF POUOMITXITIS 
Louis Weinstein M D Ph D • 


The fear often approaching panic, vhicli greets the appcnrancc of 
acute antenor poliom)elitis in a communit) necessitates a clear anil 


unemotional approadi to the problems of die diagnosis treatment and 
public licahh management of this disease. The Insicna of the Iait> is 
often transmuted to physiaans and there is a tendenq to suspect this 
infection of the nenous i)itcra in man> instances ^ihcrc there is Juilc 
to support sudi a suspiaon Because of the lack of spcafic dngnoMic 
tests the presence of any of the many 5 )'mpioms or signs of poJiomvt. 
hiis may lead to the erroneous diagnosis of this disease in many imh 
Mduals particular!) in )oung diildrcn if die) dcsclop nonsjKtifu ill 
nesses in the mondii of Afay through October Sudi mistakes lead to 
much unncccssar) cniolionnl distress in man) patients or iheir parents 
and careful judgment must be exercised in sitintions sdiidi do not 


present clcar-cut c\idcncc of mfamilc panljsts 
Nevertheless this infection must be kept m mind at all times since 
it ma) occur sporadically m all months of the )car it is cominoiiLSt 
howe\a‘ during the summer and earl) fall The diagnosis of polio 
fnjcliiis can usuall) be established on die basis of the combinctl infer 
maiion obiamcd from an epidemiologic, clinical and laborator) stud) 
oI most cases, but esen with diese aids, min) instances pariirularl) 
ihosc of tile aboruiT t) pc will be missed It is important to stress that 
^ uoi 1 small numlicr of cases the final opinion can be arrued at onl) 
oficT following the course of the illness for some lime 

all diseases for whidi no spcafic lhcn[>cuiic agent is □^■ld^bIc 
po iom)elufs has been treated in a great s'anct) of wa)s Great differ 
upmion hate alw'a)'s existed concerning die proper trcamitnt 
^ t is infeaion Tlic miu) radical dnnges which thcrap) his under 
gone in the last twent) fisc years rcficcis the yuncd interests of die 
whose care patients came during the laitc jihav: of 
* c I Incss TTicrc is disagreement c\cn toda) among members of the 
tpcaahites as to the mcdiods of treatment svhidi yield 
t results. It 1 $ impossible t o la) down rigid rules for the thcrap' 

’V’™ ''""“rial *1x1 the Fx-ani MnnorUt of itic xtaTOthioclu 
Hcpinmttu ol Mttllonc, notion UnUemt'^ Sdiwl ol 

(n Med/rinf Boiton Unlvmilv VWI of xfnllcim" lo'ironoi 

UnmTx. "J r"” '‘Inl'oJ School rhwlcfcin .nrf Ch«( of Wrirc 

lloipiuU Auliunl \fcmlicT Fvjm McmorUl ^f,«Jc)lU 1 CIU ^^CIno^.ll 
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of infantile paralysis, time and experience with some regimens have 
frequently proved their complete lack of value in spite of the enthu 
siasm of their advocates It is important to choose certain procedures 
and use them, without bias, long enough to determine their true 
worth 

Indeed, the problem of the treatment of poliomyelitis is so complex 
and so variable, depending on the type and stage of neuromuscular 
involvement, that the combined efforts of the internist, pediatriaan, 
psychiatrist, orthopedist, physical therapist, public health official, soaal 
semce worker and occupational tlierapist are necessary to produce the 
maximum of good results It cannot be stressed too strongly that the 
victim of paralytic poliomyelitis who survives needs not only to have 
his affected nervous system and muscles treated, but requires vigorous 
therapy for the psychic and social disruptions which often are remote 
results of this disease, the entliusiasm directed towards improvement 
of neuromuscular function must never overshadow the effort to treat 
the patient as a whole 

DIAGNOSIS OF POLIOMYELITIS 

The diagnosis of poliomyelitis often depends on information de- 
rived from the study of the epidemiologic, clinical and laboratory fea 
tures of any case Altliough in many cases the course of the illness, the 
physical findings and laboratory data are sufficient to incriminate or 
ehimnate infantile paralysis, in some instances this cannot be done 
without the help of epidemiologic information Poliomyelitis is pri- 
marily a disease of tlie summer and early fall. May through October, 
although sporadic cases may occur at any time of the year Altliough 
poliomyelius is considered primarily a disease of very young children, 
Burnet* and otliers have pointed out that there has been a shift m 
the age inadence in many parts of the world Whereas in the past the 
great preponderance of cases occurred in the age group 2 to 6, wth 
90 to 95 per cent being under the age of 10, there has recently been a 
large increase in the number of individuals aged 10 to 15 years and m 
adults 

Infantile paralysis is still, however, primarily a disease of childhood 
and adolescence The absence of other viral infections of tlie nerv'ous 
system such as equine encephalomyelitis, mumps encephalitis or Japa 
nese B encephalitis in a community eliminates these diseases as con- 
fusing issues Lack of contact with rubeola, rubella, vanola and vari- 
cella or absence of a recent attack of these exanthemas will rule out 
posunfectious encephalomyelitis Complete reliance on epidemiologic 
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data may, however, lead to error since the first few cases of a virus in 
fecuon of the nervous system other than poliomyelitis may go un 
recogmred The presence of a proiicd attack of poliomyelitis in a 
household is frequently helpful in making a decision concerning the 
etiology of disease of tlie nervous system m another person in the same 
family 

A careful study of the clinical course of the disease is frequently of 
aid in establishing the diagnosis of poliomyelitis Tlie incubation pe 
nod 11 between three and thirty siv days (Horstraan '*) A history of 
contact with a known case is often difficult to obtain Most patients 
hate prodromal mamlestations for from one to four days before signs 
of involvement of the central nervous system become apparent. In some 
instances there is no prodrome and the disease starts suddenly vsiih 
signs of meningeal irritation and/or paralyiis The prodrome may be 
of two types one in which gastrointestinal manifestations arc present 
and the other charactenred by the signs of an upper respiratory tract 
Infection Fever nausea and vomiting usually with consupation — 
diarrhea is uncommon (Horstraan **) — or fever vnth slight sore thrort 
hut with marked redness of the phnryngcal mucous membrane (Horst 
man ”) constitute die important symptoms m the two kinds of pro- 
dromes. The fever is usually of mild degree In some cases the cr 
roneously labeled dromedary type of temperature elevation may be 
present that is, a moderate fever during the prodromal period fol 
loRed by defervescence for a day or more and then a secondary rise 
in temperature as signs of involvement of the nervous system become 
apparent In the prodrome as vvcll as in the early phase of the manifest 
disease gcncraliicd lymphadcnopatliy is common. 

The symptoms and signs indicating invasion of tlic nervous system 
hy ihc virus arc the result of three different mccliamsms (1) Increase 
in imracranial pressure M nil licadadie nausea and vomiting (2) Im 
laiion of ihc meninges rcsiiUmg in varying degrees of siiifncss of the 
n^ and back and spasm of the liamstnng muscles — Kcmig sign 
imnesv of the back lias been called tlie spine sign and is evidenced 
) the inability of the patient to get his head between Ins knees in 
> c lining poMiion luiii the legs partially drawn up (3) Involve- 
mrnt of various portions of the spinal cord and/or brain wnih the 
prwluriion of varying degrees of paresis and paralysis of muscles whose 
nnmation lias been icmponrily or permanently damaged It is im 
i^iant to point out thai studies of the pailiologic cliangcs in cupcri 
^tal ammali and liiiniam dying of poliomvcluis reveal damage in 
ny yians of the nervous system the concept that this dikisc in- 



LOUIS ^VEINSTEIN 


inly the antenor horn cells in the spinal cord is no longer 
A lack of correlauon between the clinical and patho-anatomic 
IS not uncommon, however In patients with abortive or non- 
c poliomyelitis localizing signs are absent In the paralytic 
the disease, localizing signs indicating involvement of any 
of the spinal cord or the brain stem may be present In a 
number of instances, the brain alone may appear to be af- 
these patients may or may not show weakness or paralysis of 
muscle groups and the clinical picture has been referred to as 
cephalitis In some cases, there is evidence of involvement of 
t parts of the ncrv'ous system — ^bulbospinal or bulboencepha- 
scase — simultaneously Whether or not cerebellar symptoms 
i poliomyelitis is not settled, although pathologically the vermis 
itly shows structural damage '■ 

Ipful sign vvhicli IS present most often in the paralytic and non- 
ic t^pes of poliomyelitis but whicli may be elicited occasionally 
abortive form of the disease is Hoync's sign This is elicited 
le patient lying flat on his back by placing the hands beneath 
mldcrs and lifting up When the sign is positive tlie patient's 
ills back limply in a position of hypcrextension In the normal 
lual the head follows along m a plane when the body is raised 
;st, first described by Peabody, Draper and Dochez ^ but called 
^nc’s name, is not specific for infantile paralysis but may be 
t in diildren severely ill vv'ith pneumonia or meningitis 
v\ is presented a clinical classification of poliomyelitis which, 
i not new, may be helpful to the reader in orienting himself 
cspcct to the different clinical forms of the disease 

CLINICAL CLASSIFICATION OF POLIOMYELITIS 

Aliortiic poliom)c]iiis 
Nonpinbtic poliomyelitis 
Pinhtic poliomyelitis 

1 Spiml 

(a) Ccmcal 

{b) Thoracic 

(r) Lumbar 

(d) Any combination of a, b, c 

2 Bulbar 

(a) Upper cranial ncuc group imolvcmcnt — N 3, 4, 5, 6, 7, 8 

(b) Loner cranial nerve group invoUcmicnt — N 9, 10 11, 12 

(c) Autonomic center imolvcmcnt — respiratory and/or circulatory 
centers 

(ly B-cspvmoTy ccnvcT 
(2) Cirnilatory center 
(V) Combination of (a) and Cb) 

3 BullxKpinal 
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IV Pollocnccphalltij — paralytic or nonpanilytlc 
1 encephalitis 

2. Focal encephaJitis 
5 ? Cerebellar invoUtmcnl 

4 Bulboencepholi tic disease 

5 Spinal'enccphalitic disease. 

In many Instances, examination of the cerebrospinal lluid pros ides 
the deasive mfomiation necessary to establish the diagnosis of polio- 
myelitis. Peabody Draper and Doclici” and many other inscstigators 
hate shosm that the cell count of the spinal fluid is usually highest 
during the first svcck of the disease in tlic prcparalytic and jiaralytic 
stages at which time mononuclear cells are predominant in a fairly 
large number of cases howeser neutrophilic leiilocyics arc most 
numerous at the beginning of the illness The protein content of the 
cerebrospinal fluid is often normal or Ion in tlic first week of the in 
fcction rises during the second to the fourth neehs and then de- 
creases gradually often not returning to normal Icscls until the tenth 
ncel.. In about 10 per cent of prosed instances of infantile paralysis 
no increase in cells will be present during the entire course of the 
disease 

The predominantly lymphocytic picocylosis of poliomyelitis may 
cause contusion nith other saral and less commonly, bactcnal infcc 
tions of the ncnoiis system Later in the course of poliomyelitis the 
absence of cells wath an fncrcasing concentration of protein in the 
cerebrospinal Quid may lead to an erroneous diagnosis of the Cuillain 
Uami syaidromc of infectious polyncuntis Thus, the presence of ab- 
normal findings in the cerebrospinal fluid is in itself insuflicicni to 
establish a defimlhe diagnosis of infaniile paralysis If the course of 
the disease and tlic physical findings arc higlily suggestive of die pres- 
ence of poliomyelitis a posiiivc spinai fluid helps to confirm the 
diagnosis. 

Abonirc Poliomyelitis. — \bortiia; [lobomyTliiis is that type of the 
disease in which prodromal manifestations arc present hut there is 
ncarr any clinical cvadcncc of invasion of the nervous system by the 
Mrus. Tlicsc patients have only a mild gastrointestinal upset or the 
signs and symiitoms of an acute upper respiratory iraa infection 
Andelman and his co-worVers have slmwn however tlmi in mans 
rases of abortive poliomyeliiis elevation of ibe spinal fluid protein 
above -15 mg per 100 ce may be present three to sue weeks after the 
clinical manifestations have disappcarctl 

There arc no spcrific diagnostic methods for establishing the diag 
nosis of abortive poliomyelitis. Serologic tests ate impraaical because 
nf wide aiitigcmc differences m strains of tlic vfnis and the difliculty 
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of infecting small laboratory animals The season of the year, the 
presence of poliomyelitis in the community or in the family of the 
paaent, etc., focus attention on mild gastrointestinal or upper respira- 
tor)' tract symptoms In the absence of suggestive epidemiologic evi- 
dence sucli mild illnesses are rarely assoaated with the possibility of 
infantile paralysis. The number of cases of abortive poliomyelitis far 
outnumbers tlie other forms of tlie disease, probably by ten to twenty 
times Wickman,^ Trask, Vignec and Pauk^" Casey, Fischbein and 
Bundesen * and Horstman, Ward and Melnick have all shown tliat 
cases of the abortive type are just as dangerous to the public health 
as clinically manifest instances of the disease, since they harbor the 
virus in their phary’ngeal secretions and stools The vast majority of 
persons with abortive poliomyelitis aie overlooked The presence of 
nonspecific symptoms in any member of a household in which a proved 
case of infantile paralysis has occurred should always arouse the sus- 
picion that such a minor ailment is abortive poliomyelitis and proper 
steps should be taken to prevent an unusual degree of dissemination 
of the virus into the community by the suspected individual 
Nonparalytic Poliomyelitis — Nonparalytic poliomyelitis is that 
form of the disease in which there is clinical and/or laboratory evi- 
dence of invasion of tlie central nerv'ous system without eindent paresis 
or paralysis of any of the muscles It occurs probably four to five times 
as often as the paralytic type and mild cases may be missed completely 
The prodromal manifestations are usually followed by signs of in- 
crease in intracranial pressure and meningeal irritation, which may 
last for from a few days to a week or more and then disappear, leaving 
no residua The abdominal and cremasteric reflexes often are absent 
early in die disease and then return Some patients who are onginally 
thought to liaic nonparalytic poliomyelitis may later reveal slight to 
moderate weakness of lanous muscle groups, particularly those which 
support the spinal column, it is not rare, indeed, for varying degrees 
of scoliosis to appear as long as a year after an indmdual has recov- 
ered from what i\as thouglit to be a nonparalytic attack Although the 
CMstcnce of nonparalytic poliomyelitis may be suspected on the basis 
of the clinical course and epidemiologic eiidence, spinal fluid examina- 
tion IS freejuendy helpful in confirming the diagnosis 
Tilts infection may be confused i\ith healing bacterial meningitis, 
lyniphoc) tic clioriomeningitis, encephalitis due to toxic agents and 
other MiTtscs, and mcningismus produced by disease outside the nerv'- 
ous system \ carefully taken history, such epidemiologic data as are 
available, and the clinical course of the illness often help to rule out 
such causes of neurologic manifestations In the hands of the most 
experienced clinicians there doubtless are, however, a small number 
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of cases in iihich an incorrert diagnosis is made As has been pointed 
out above, isolation of the pohomjclitit sarus and serologic studies to 
demonstrate rising neutralizing antibody titers against it arc an im 
praaical approach to tlie problem of specific recognition of non 
paralytic poliomyelitis at tlie moment Tins docs not mean how 
cter that serologic tests arc of no value they may be of great aid in 
proving that a suspected ease is not actually poliomyelitis but due to 
the virus of mumps lymphocytic cliorioracningitis or other infection 
It IS helpful, therefore in eases vvlicrc a possibility that another virus 
may be involved exists to carry out studies designed to demonstrate 
die presence of the suspeaed infeciing agent Careful clinical follow up 
of a patient after he has recovered from the acute phase of the disease 
may substantiate the diagnosis of nonparalytic poliomyelitis in some 
instances because paresis of various muscles may appear weeks later 
and leave no doubt tliat tlie original illness was infantile p.aralysis. 

Paralytic Pollomychtis— Spinal Type. — The onset of paralytic polio- 
myelitis IS frequently preceded by the prodromal symptoms described 
above but marked muscle weakness may appear suddenly without any 
preceding illness. In some cases a double-humped fever curve an ele- 
vation during the prodrome followed by a secondary rise in tempera 
lure concurrent with the onset of paralysis may be presenL The signs 
of meningeal irritation — still neck still back (spine sign) and the 
spasm ’• of the hamstring muscles {Kemtg sigti) and //oyncs sign — 
are usually found in paiiuits with paralytic poliomyelitis 

In the early stages of the spinal type of the disease patients fre- 
quently complain of cramping pain in the muscles inncrvaicd by the 
neurons whicli have liccn alfcctcd The pain may be extremely severe 
and spasm of the involved muscles is often easily delectable Ijtilc 
if any weakness is demonstrable In some eases wiih die onset of 
nervous system nianifcstaiions but paresis and paralvsis appear later 
In some instances increase in muscle weakness is very slow in others 
It develops with moderate rapidity while in a few individuals rapid 
progression of paralysis ocairs and complrlc involvement of all the 
muscles of the trunk and cMrcniincs may take place in forty-eight 
hours Parelv a rapidly ascending paralysis of the Ijndry type is 
observed 

niie loraiioii of the mii'ciilar paresis or paralvsis dryicndi cnlirclv 
on the portion of the syvtnal cord alfcctcd by the divravc "f Jie three por 
lions of the cord may lie insailscsl singly or in any coinhmaiion Thus, 
maiiifcsiaifons of isolaicd infection of the ccrvacal thopieie f,r lumlur 

The hold '’spjim“ n mot in ijiioirs ihtmieliroii tl,l, sEnir an exact ^ 

phltmloelf drfinllinn of ll In polinrasrillls (s not aermi up.,, (, h 

d'avoie liehlnm of miivlet hilll or hillmur juln 
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areas may be present or the dianges may be due to involvement of 
any two or all tliree parts of the spinal cord The lumbar portion of 
the cord is the one most frequently affected but ceirocolumbar, dorso- 
lumbar or cer\ icodorsal invohcment is quite common “Skip areas,” 
•with disease of isolated segments of the various divisions of the cord, 
are common m paralytic poliomyelitis 

In infection of the cervical portion of the spinal cord, there is weak- 
ness of the muscles of the shoulders, arms, neck and diaphragm the 
extent and degree of paresis depending on hoiv widespread the damage 
in the cervical area is The radial periosteal, biceps and triceps re- 
flexes may disappear, being absent usually when true paresis or paraly- 
sis of the muscles of tlic arms is present Fasciculation of the affected 
shoulder or arm muscles is a frequent finding When the cervical 
cord is involved, extreme watchfulness is necessary because the disease 
not infrequently spieads to involve the brain stem with the production 
of cranial nerv’e dysfunction or failure of the respiratory or circulator)' 
regulating mechanisms in the medulla Weakness or complete paralysis 
of the diaphragm is manifested by a decrease in the vital capacity 
This can be measured crudely by having tlie patient count at tlie rate 
of one count per second after the deepest inspiration Inability to 
count beyond 6 to 8 usually is an indication for the immediate use 
of a mechanical respirator 

'When the thoracic portion of the spinal cord is involved, there is a 
v-irying degree of weakness of the muscles of the chest, upper portion 
of the abdomen, and spine Difficulty in breathing due to paresis or 
paralysis of tlie thoraac muscles may also occur and is evident on 
inspiration when lack of motion of the intercostal musculature is ap 
parent The muscles of the cliest wall may be in "spasm”, when the 
diaphragm is also “spastic" the whole chest may appear rigid and the 
patient is unable to move the thoracic cage in the face of only minor 
degrees of weakness of the muscles of respiration Fasaculation of the 
thoracic, abdominal or spinal muscles may be present 

Involvement of the lumbar portion of the cord produces weakness 
of the muscles of the upper and lower legs and lower portions of the 
abdomen and bark Pain, “spasm” and fasciculation of the affected 
muscles are jircscnt frequently even before paresis or paralysis appears 
Although the reflexes in the legs may be clicitable early in the course 
of the disease dm ease in their intensity followed by complete loss 
ocairs IS paralvsis becomes established "Weakness of the iliopsoas mus 
clcs produces mabilii) to sit up from a lying position There may be 
marked foot drop and inversion or eversion of the foot, depending 
on which of the calf muscles arc affected Internal or external rota 
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tion ol the thigh maj be present when the muscles of the hips arc weaL 

When skip areas ot infection in the cord are present or when the 
whole spinal axis is iniolied the distribution of muscle weakness or 
paralysis may be tery extensive Although paralysis of one leg is com 
moncst in paralytic poliomyelitis combinauons of paralysis of one leg 
and one arm both legs, one or both arms or all four extremities are 
not infrequent Any of these parescs may be present together with 
weakness of the thoracic wall and/or the diaphragm paralpis of the 
respiratory musailature is found most often however when weakness 
of the upper arm and shoulder muscles are present 

The abdominal and cremasteric reflexes usually disappear before 
muscle weakness is marked in panlyiic iroliomvelitis and may be ab- 
sent during the entire course of the jliscasc Constipation abtlominal 
cramps and meteonsm are common and probably are due to involve- 
ment of tlic auionomic nervous system with partial paralytic ileus as 
well as weakness of the abdominal muscles which causes dilficulty in 
expulsion of feces. The temperature fs usually clcvaited for the first 
few days of the disease when it has returned to normal levels and 
remained there for at least forty-eight hours there is, as a rule, no 
further extension of paralysis. In a few eases however there may be 
extensive progression of muscle weakness for days aflcr tlie fever has 
disappeared In a few patients with extensive muscular paralyses there 
IS severe sweating tachycardia and flushing of the sUn in those with 
respiratory muscle paralyses a transient red macular rash most prom 
inent on the skin of tlic antenor clicsl, shoulders and abdomen, may 
appear 

Bulbar Poliomyelitis. — Although the inadcnrc of bulbar polio- 
myelitis was thought to be only about 6 per cent by If'ickman ” recent 
observations indicate that tins form of tlic disease is quite common in 
some epidemics die Minnesota Poliomycliiis Rcscarcli Commission*' 
lias reported a rate of occurrence of 23 per cent in children under Ifi 
years of age and an evam latgcr number ot eases in older patients Tlie 
prodromal manifestations and spinal fluid cliangcs of this 11710 of 
poliomyelitis arc die same as diosc in the nonparaly dc and spinal 
paralyaic forms. Spasm of the neck back and hamstring musdes is 
almost always present The clinical piciurcs which are found depend 
on ihe portion of the brain stem Involved The term hulhar polio- 
myelitis 1$ used in this paper in ihe same seme as dial applied 10 it Iiy 
the Minncsnla Pohomycluis Commission" and dcnoics involvement 
ot the medulla pons and midbraln. The signs and svmptoms which 
appear result from involvemcm of (a) the tipper cranial nerve group 
nuclei, (h) the lower trai^ial nerve group and (r) the respiratory and ‘ 
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arculation regulating centers in the medulla In addition, combined 
bulbar and diffuse or focal encephalitic or bulbar plus spinal involve 
ment may occur 

In disease of the upper cranial nerve nuclei, paresis of N 3, 4, 5, 6, 7 
and 8 may be present Isolated ocular nerve palsies, total external 
ophthalmoplegias, pupillary disturbances, Horner’s syndrome, and 
hippus have been reported in poliomyelitis There may be unilateral 
or bilateral paresis or paralysis of the fifth nerve and difficulty in chew- 
ing and closing the mouth as well as spontaneous deviation of the 
jaws on opening the mouth may be present Paralysis of tlie faaal 
ncr\'e is quite frequent in bulbar poliomyelitis This is usually cen- 
tral in character and either the entire face or only the upper or lower 
parts may be affected Disturbances of vestibular function and deaf- 
ness result from involvement of tlie nucleus of the^ eighth cranial 
nerve 

When the nuclei of the lower cranial nerves — 9, 10, 11, 12 — are 
affected, the life of the patient may be in great danger, particularly if 
function of the tentli nerve is impaired since swallowung is controlled 
by the combined action of N 10, 11 and 12 With involvement of tliese 
nerves, the voice has a nasal quality and movement of one or both 
halves of the soft palate is decreased or absent Saliva collects in tlie 
hypopharjTix because of the difficulty in swallowing and not because 
of excessive secretion Hoarseness and laryngeal stridor may follow 
weakness or paralysis of the vocal cords Unilateral or bilateral tveak- 
ness of the tongue and paresis or paralysis of the sternocleidomastoid 
and/or trapezius muscles may be present The inability to swallow 
■\\hicli results from involvement of the tenth nerv'e leads to pooling 
of saliva and food in the pharynx ivnth consequent obstruction to the 
airway The aspiration of fluid into the larynx, reflex spasm of the 
glottis, and the possibility of abductor paralysis of the vocal cords all 
constitute a constant, very serious threat to life Minor or major 
parcscs of the soft palate and pharyngeal muscles may be detected 
by haMiig the patient repeat the test phrases "prunes and prisms" 
or “Kellogg corn krispies,” both of which have a highly nasal 
quality ivhen spoken by individuals witli palatal or pharyngeal 
ucakness 

■When the medullary respiratory center is affected, there is irregu- 
larity of the rhythm and rate of breathing Respirations are shallow 
and as the disease progresses, are interrupted by longer and longer 
periods of apnea until breathing stops completely The thoracic mus- 
cles and diaphragm do not become aveak unless spinal imolvement is 
present Hiccoughing is frequently present in the early stages of res- 
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piratory center djsfunction The Minnesota Poliomjcktis Comrais- 
iion” has pointed out that tlicsc sjTnptoms arc frctjiicntlj caused b) 
hjpoxia and imy be present before the appearance of cjanosis The) 
urge the use of the ifilhkcn oximeter in the detection of the earl) 
h)poxic slate. Late in the course of the infection the temperature, pulse 
rate and blood pressure ire delated but all fall to sliock lei els ter 
minally In fatal cases there is increasing lyanosis uhich fails to respond 
to die administration of oxygen 

Tile manifestations of iniolicment of the arculatory regulating cen 
ter are a deep cherry red color of the hps Hushed florid appearance 
of the skin a lery rapid irregular pulse small pulse pressure when 
the blood pressure is normal and moderate to scierc hjTwtcnsion 
These signs ma) be present simultancousl) with eiadence of cranial 
nenc disease H)’pcrthcrmia, cold mottled clammy skin shallow res 
piration and anxict) restlessness and confusion miy appear as the 
arculatory meclianism becomes progrcsslsely more impaired The heart 
beat usually stops before cessation of respirations, 

Pollo-encephalitis. — Encephalitic sjanpioms arc seen not Infre- 
quently in patients with bulbar poliom>clim or with no other signs 
of infantile paralysis except those of meningeal irritation and pro- 
dromal manifestations. Tlie inadcncc of encephalitis sarics con 
sidcrably An epidemic of infantile paral>ii5 in which a large number 
of cases of llie encephalitic form were present and which was thought 
to hare originated from the ingestion of contaminated milk has been 
descnbctl recently b) Goldstein Hammon and Vieis.'’ The manifes- 
tations of polio-encephalitis arc of two l)pc5 those due to diffuse and 
those resulting from focal inxolromcnt of the brain In the diffuse 
form, the paiicms arc anxious apprclieniis-c hare i feeling of Im 
pending doom and arc plagued b) ideas raring through their minds ” 
Quiscnng trembling twitching and jerking of the fanal muscles 
and extremities lluslung of the face tranor of the hinds and ex 
tremcl) rapid mosements may all be present. Insomnia miy be scserc 
In fatal eases confusion may be marked and then progress lo lethargy 
and death Prolonged somnolence his been seen by us in scneral cases 
one jiaiicnt wis in coma for three days but made a complclc icrovery 
Paral)-Sii of the bladder lias been a common finding in llic paiicnts 
With |>olio-cnccpliiliiis admillesl lo our bmpilil 

In focal iwbcFcnccphaluis there may be objcciiye cihlcnce of brain 
damage or the lesions may lie rlinicall) silent and dcnionsirablr only 
at nerrops) Visual verbal agnosia msiiclonir jerks grind mal consul 
sions wlurh occisionall) nny persist for a long lime afier reawTry 
from ilic acute phase of the discasi spastic hrmiparms ataxia ol one 
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arm or leg and hydrocephalus have been described as occurring in this 
form of poliomyelius 

SUMMARY OF THE DIAGNOSIS OF POLIOMYELITIS 

The diagnosis of poliomyelitis is usually made on tlie basis of an 
epidemiologic, clinical and laboratory evaluation of a case The pres 
ence of poliomyelitis in tlie community or, even more important, in 
tlie family of a suspected pauent is important arcumstantial evidence 
A prodrome characterized by fever, headache, mild gastrointestinal 
disturbances or the signs of upper respiratory infection, particularly 
a red throat, are all highly suggestive of infantile paralysis The ab 
sence of a prodrome, however, docs not rule out the possibility of this 
disease since, in a small number of instances, the onset of paralysis 
may be sudden and without warning 

Abortive poliomyelius is the form of the disease in which there is 
no e\'idence of involvement of the ner\'ous system in tlie acute stage 
and only prodromal manifestations are present This type of patient 
constitutes as great a menace to the public health as a clinically evi- 
dent one since he is capable of disseminating virus in his pharyngeal 
secretions or feces In nonparalytic poliomyelitis, the characteristic 
prodromal features and, in addition, signs of meningeal irritation and 
frequently loss of the abdominal and cremasteric reflexes as well as 
abnormalities of tlie spinal fluid are the common findings In the para- 
lytic types of the disease, the outstanding feature, in addition to all 
of the changes present in the nonparalytic form, is evidence of nerve 
dysfunction with paralysis of various muscle groups The location of 
the muscle weakness will depend on the site of the infection in the 
spinal cord or cranial nerve nuclei Involvement of the medulla 
produces marked altcraUons in function of the respiratory and circu- 
latory regulating mechanisms Polio encephalitis results in the presence 
of signs of focal or diffuse disease of the brain 

Space IS not available for a complete consideration of the differential 
diagnosis of poliomyelitis There are a number of other conditions with 
whicli tins infecuon may be confused, these include various affections 
of muscles bones or joints, sucli as trauma, rheumatic fever, trichinosis, 
osteomyelitis, sain^y, arthritis, diseases of the central nervous system 
such as subarachnoid hemorrhage or other cerebrovascular accidents, 
Mial and "Iomc” encephalitis, healing bacterial meningitis, and acute 
attacks of multiple sclerosis Examination of the spinal fluid is often 
helpful but may be confusing bcciusc in about 10 per cent of proved 
cases of poliomyelitis there arc no detectable abnormalities and patho- 
logic changes, when present, may resemble closely those found in 
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Other diseases of the nenous sjstcm Isolation of the nrus of infantile 
paralysis or studies of tlic neutralizing capant) of the scrum of pa 
tients are too impractical at present to be useful in clinical pracucc. 

THE TREATMENT OF POUOMT-ELITIS 

Poliomyelitis presents a sTincd group of therapeutic problems none 
of which can be sohed b) the application of specific remedies Thcrap) 
m this disease has a number of objcctiics uhicJi must be kept con 
stantly in mind if the ma\imum degree of recoiery and cientual re 
habilitaiion is to be anticipated In the case of severely ill patients 
cS5icaally those with bulbar or respiratory muscle insolvcmeni the 
first purpose is to saic lilc In all eases ciauy effort should be made 
to rclieie pain to alienate muscle spasm to presen e or increase motor 
function to minimize disabdit) to prciem or correct muscular dc- 
formlt), and to treat the emotional disturbances siliicli occur so 
frcciuentlj 

The best place to treat an mdmdual uitli poliomjelilis is in a hos- 
pital where he can be isolated propcrl) Insiiiuiions which care for 
pauents with this disease should hare asanlable the necessary mechani 
cal equipment (hot pack machines, respirators, walking apparatus, 
exercise rooms Hubbard tubs and so forth) Most im])ortant is the 
need for medical ind nursing personnel trained in the care and man 
agcnicnt of infantile paralpis In man) cases the combined e/Ions of 
the experienced internist pcdiatnaan orthopedist psychiatrist nurse, 
physiotherapist social worker and ocaipational therapist arc neces- 
sary in treating the illness from the lime it starts until rehabilitation, 
if possible, has been accomplished 

The treatment of poliomyelitis can be divaded for purposes of dis- 
cussioa into that applied diinng the acute conialcsceni and chronic 
stages. Tile nature and purpose of therapy s-ary wath the type of polio- 
myelitis and the phase of die disease. In die discussion to follow cm 
pliisls has been placed on the acute stage and only brief mention made 
concerning treatment later m the illness 

Aliortisc Poliomyelitis — Palienis with abortiae poliomsclitis usually 
require no treatment Tlicy should be kept at rest during the pciiod 
''hen the gastrointestinal or upper respiratory symptoms are present 
because considerable clinical ss idcnrc Is accumulating that exercise and 
musailar fatigue may predispose the nervous systtan to itisasion bs the 
'Irus, It IS of course impossible to rccogni/c all of ihc rases of tlie 
aboriisx form of the disease and only those with known familv expo- 
nires can he siispeacsl and managed pro|»erl\ f jrrful watth mutt lie 
kept for dcirlopmcm of signs of meningeal imiad m and mdd 
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weakness since a few individuals may have paralytic disease of such 
minor degree that the manifestations of neurologic involvement may 
be completely overlooked If abortive poliomyelitis is suspected strongly 
the affected person should be isolated since, as has been pointed out 
above, this type of patient is just as capable of disseminating the infec- 
tious agent as is a clinically manifest case 

NOnparalytic Pohomyehtis — ^\Vhen the diagnosis of nonparalyuc 
poliomyelitis is made, admission to a hospital is strongly indicated 
The patient should be placed in a bed with a wooden board under the 
mattress since solid support under the back and hips produces relief 
of the pain in the back The "spasm" of the muscles of the neck, back 
and thighs which is frequently present in patients with nonparalytic 
poliomyelitis is best relieved by the application of heat Hot wet packs 
of tlie type used by Sister Kenny, warm tub baths (104° F [Gurewitsch 
and O’Neill ”]) , diatliermy and the like have all been used success- 
fully by various clinics The method used to apply heat, while a mat 
ter of great controversy at times, seems to be of little importance In 
our hospital, hot wet packs prepared in a so called “hot pack machine” 
(Emerson) are used routinely, they are made of pieces of wool cut to 
fit the extremities, back or neck of patients of various age groups and 
are cheap and easily replaceable The frequency with which heat needs 
to be used varies with the degree of discomfort present and the length 
of time over which muscle “spasm" persists The application of hot 
packs every tliree to four hours during the day for from several days 
to a week relieves pain completely in most patients In a few cases 
in which "spasm” is more persistent and severe, treatment must be 
given more frequently (every fifteen to thirty minutes) for a longer 
period of time, sometimes as long as two or three weeks 

As important as treatment for relief of discomfort is frequent de 
termination of muscle strength It is well known that patients who 
have been thought to have nonparalytic poliomyelitis may later show 
CMdcnce of vai 7 ing degrees of paresis Examination of muscle func- 
tion two to three times a week in the hospital by persons especially 
trained in the maneuvers necessarj’ for the detection of minor degrees 
of iveakness is important in directing the attention of physiotherapists 
and others to the institution of protective and corrective measures early 
in the couise of the disease 

Patients vith nonparalytic poliomyelitis may have disturbed bowel 
function — constipation and flatulence, these are best treated by saline 
enemas The patient should be encouraged to move about freely while 
l)ing in bed Fluids are given in quanutics sufficient to maintain a 
normal state of hydration, the diet should not be restneted There is 
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well beyond the point of pain after the administration of a relaxing 
dose of curare He has expressed the opinion that sucli treatment leads 
to earlier rehabilitation In our hospital stretching has been carried 
only up to and slightly beyond the point of pain Cuiare has not been 
used but hot packs are employed to decrease muscle spasm We have 
been very favorably impressed with the results of this manipulation 
when carried out once or twice daily in causing the more rapid dis 
appearance of muscular “spasm” and earlier return of complete range 
of joint movement The value of such a procedure still requires ex 
tensive investigation, however, before it can be recommended, ivithout 
qualification, as a standard procedure in the treatment of paralytic 
poliomyelitis It would appear, however, that the stretching of mus 
cles far beyond the point of pain is not necessary and that equally good 
results can be produced by less vigorous manipulation The coopera- 
tion of the patient can be maintained much more easily if the treat- 
ment is not excruaatmgly uncomfortable 

Kabat and Knapp were the first to use prostigmine m the treat- 
ment of poliomyelitis and found that the drug produced relaxation 
of muscle “spasm”, when large doses were employed, skeletal muscle 
functiomvas increased but unpleasant parasympathetic symptoms were 
also present Examination of the value of prostigmine in the tlierapy 
of infantile paralysis in other clinics (Anderson,- Fox and Spankus ®) 
has led to the conclusion that tins agent produced very irregular and 
unpredictable effects on muscle “spasm” and that it is not very useful 
in the treatment of this disease 

Ransohoff^ was first to make a trial of curare in the treatment of 
poliomyelitis and recommended its use together with vigorous physio 
therapy Fox ^ examined the effectiveness of this drug in patients witli 
poliomyelitis and noted that, altliough a few individuals had subjec- 
tive improvement, the objective findings were not encouraging The 
bulbar type of infection did not respond to this treatment It was his 
feeling that, while curare might be of temporary' benefit in some m 
stances, it ivas dangerous and its use in infantile paralysis should not 
be encouraged Our own rather limited studies confirm the obsen'ations 
of Fox In 1947, Ransohoff^ reported further studies on the value of 
airare in 29 cases and reaffirmed his early opinion concerning its 
effectiveness in producing earlier and more complete return of muscle 
function The dose of drug emplojed was 0 9 unit per kilogram of 
body w eight e\ cr)’ eight hours for the first twenty-four hours and then 
1 5 units per kilogram, if no adverse reaction occurred Blurring of 
vision or diplopia was used as criteria of adequate dosage Opinion on 
the usefulness of curare in paral)tic poliomyelitis is, at the moment. 
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not completely crystallized further investigation of this agent is Indi 
cated Another drug vshich relavcs skeletal muscle, Afyancsin has had 
a short trial in the treatment of poliomyelitis, but tlie number of pa 
ticnts treated thus far is still too small to allou any definite condu 
sions as to its merit 

Patients with spinal paralytic poliomyelitis who have paresis or 
paralysis of the muscles of respiration need special treatment It is 
very important to determine when respiratory cfficicnq has decreased 
to the point where mcdianitnl help is necessary Artificial respiration 
should never be delayctl if possible until q'anosis has appeared be 
cause anoxia may liave been present long enough to produce iircvcr 
siblc damage to the nervous system The Millikcn OKimcicr is helpful 
m determining the degree of oxy-gcnaiion of the blood As the normal 
respiratory mechanism becomes weaker the accessory muscles of 
breathing become active Restlessness is mirkcd in the early stages, 
but as the failure of rcspimtion progresses the exertion of trying to 
breathe and dironic anoxn lead to mpidly increasing fatigue U is at 
this lime that a medianical rcspimior is often most helpful Estimation 
of ilic vital capacity is a valuable aid in deciding when artificial rcspira 
tion sliould be given A crude cv'aluaiion of the vital capanty can I>c 
earned out by having the patient take a deep inspinuon and then 
count at die rate of one count per second normal persons can count 
up to betwaxn 20 and SO When the count cannot be carried beyond 
0 to 8, tlie patient sliould be placed in a medianical respirator 

The type of respirator used is of little importance more imporinnt 
IS a complete knowledge of the proper operation of a particular ma 
dune All personnel who cart for individuals who arc placed in 
respirators should be instnictcil in die correct methods of management 
of both tile patient and the mccliaiiica! devarc cspcaally m emergenq 
Situations siidi as may arise when poiccr failures occur AN hen a pa 
ticnt is put into the respirator a light cotton or flannel bandage is 
placed around the neck mj that the discomfort of the oscillations of 
the rubber respirator collar which occur waih rlnngcs in pressure 
'vithin (he madunc arc mnumi/cd The body should lie covered wnh 
light blankets a board placed against the fcti to prevent fool drop 
and the arms arraugctl In the most comforiablc position Tlie iiega 
•i'c pressure used sliould not exceed — Ifi cm of \%'atcr except in large 
mduiduals with heavy chest walls when a mar be increased to - IH 
cm In young duldrcn and in slight female adults negative prcsuire^ 
tmt in rxa'ss of —in to —H nn of water Irctpicndy produce nde 
<Itiaic respiratory cxairsmiis The tespuatory rate is ail|U5lcti to l>c 
tween 12 am! IC jxrr mininc 
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The fear engendered by the necessity for use of the respirator is 
ovenvhelming in many patients and they must always be told what 
is going to be done before they are placed in the machine Reassur- 
ance as to the chances of survival is often necessary and it is well to 
stress die importance of die mechanical device in giving the respiratory 
muscles a rest Many persons need to be assured that the use of die 
respirator is only temporary until recovery of the normal respiratory 
mechanism After an individual has been placed in the machine and 
the motor started, it is often helpful for the physician to breathe 
synchronously with the respirator and the patient until the latter 
learns to relax sufficiently to allow the apparatus to take over com- 
pletely If sufficient strength of the respiratory muscles is still present, 
breathing is often not synchronized and great fatigue may result from 
"bucking" the respirator This can be avoided by proper instrucuon 
of the patient by the physician The remainder of the care of cases 
of respiratory muscle paralysis is essentially the same as that of other 
spinal types of poliomyelitis If there is "spasm” of the chest muscles 
and diaphragm, hot packs may be applied to the thorax through the 
portholes in the machine Practically every manipulation required in 
the treatment of the patient can be carried out in the respirator by 
those experienced in the care of this form of infantile paralysis 
The great comfort produced in patients with respiratory difficulty 
when they are placed in the mechanical respirator and the fear diat 
diey may not be able to breathe when taken out of it leads to the early 
formation of a strong attachment to the machine As a result, many 
persons are frequently unwilling to be taken out of it for even short 
periods of time “Weaning” from the respirator should be started early 
This is accomplished by taking the patient out of the machine six to 
eighteen hours after first placing him in it The period without arti 
fidal respiration is determined by the clinical condition Patients 
, should never be allowed to become cyanotic before artificial respira- 
tion IS started again At first, individuals usually can tolerate only 
15 to 20 seconds outside the respirator e\ery three to four hours The 
length of time spent out of the apparatus should gradually be in- 
creased and the inten'als between each removal from it decreased 
Using this method, it is not uncommon to see cases which had total 
respiratory muscle paralysis be free of the need for mechanical aid 
to breathing two to four weeks after the start of the disease Early 
"meaning” may be responsible for the fact that not a single “respiratory 
cripple" has been seen in our hospital in the last three years although 
at least fifteen cases requiring the use of the respirator have been 
treated In persons in ivhom only mild paresis of the respiratory muscles 
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IS present a period of ihree to four hours in the respirator often pro- 
duces Euffiaent relict of muscular fatigue so that no meclmmcal help 
IS again needed for sescral hours m man) of these instances adequate 
recot cry of muscle function is present In a few days and artificial res- 
pirauon is no longer necessary 

Although Sister Kenny has condemned severely the respirator and 
has expressed the opinion tliat the application of hot paeVs to the 
chest wall is the treatment of clioicc in relieving respiratory muscle 
paralysis, there is no doubt in the minds of many experienced dim 
Clans that titc mechanical respirator is one of the most valuable pieces 
of apparatus employed in the treatment of poliomyelitis The inlcl 
hgent and early use of the respirator has saved tlic lives of many 
people. It must be emphasired honever that this machine is of value 
only in the treatment of the respiratory embarrassment vihich results 
when paralysis of the muscles of respiration occurs and is not only not 
useful, but actually dangerous nhen used in cases of respiratory 
paralysis due to the medullary center disease or obstruction of the air 
nay nhich occun in bulbar poliomyditis 

Bond disturbances — constipation and meteonsm — are common in 
the spinal type of panly tic poliomyditis early in the disease and should 
be treated by the administration of saline enemas In individuals whose 
movement in bed is markedly limited by pain or paralvsis constant 
attention should be pud to the care of the sUn alcohol rubs and pon 
dering at least twice a day arc helpful in preventing bed tores When 
bladder paralysis is present constant catheter drainage must be re- 
sorted to For the first few days a Foley catheter may be used tins 
should be damped off and allowed to drain only every four to six 
hours in order to maintain bladder tone In cases in which imbiliiy 
to void is persistent for two or three days tidal drainage using 
1 20 000 potassium permanganate as the irrigating fluid is instituted 
and maintained until bladder function returns. 

No dietary restrictions need be imposed on patients except the avoid 
ance of foods which leave bulky residues. Tlte food should be pre 
pared in a mnmiir pleasing to the eve and palate Fluids may be given 
in any quantity desired in young cInlUrcn and in those who refuse to 
lake adcqiiaic aiiiouiits of fluid salinc-gliicose solutions may be given 
parenurally Dnigs for relief of pain must lie given whh great care 
in patients wath paralytic poliomyebus. partinilarly in those tn viliom 
lower cerv ical eord disease is present since these may prograv to bulbar 
and respirators tenter invaalstment Morpliinc and the barbiiuraies 
art never used In our hospital liccause of ilicir depressing eifett sjit the 
tesiilratory center Acetslsabcybc acid (0 0 gin) or acet 
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(0 6 gm ) combined with codeine (0 06 gm ) are useful for relieving 
discomfort Demerol (0 1 gm ) given intramuscularly is highly effec 
tive in cases with severe pain The use of sulfonamides, either for the 
prophylaxis of bladder infections or the treatment of other secondar)' 
bacterial complications, is contraindicated because of the observation 
of Toomey that the administration of any of this group of drugs may 
make the clinical course of poliomyelitis more severe Careful bacteno- 
logic study of any complications should be carried out and penicillin 
or streptomyan used depending on the type of bacteria involved There 
is no evidence that the administration of convalescent serum has any 
benefiaal effect on the course of paralytic poliomyelitis 

The chronic phase of poliomyelitis is best treated by tlie orthopedic 
surgeon trained in the tlierapy of this type of case At least one or 
two years should be allowed to elapse after the acute onset of the 
disease before orthopedic measures such as fixation of joints or shorten 
ing of tendons are resorted to, in order to allow natural reparative 
processes to produce their full effects The results which have been 
achieved by orthopedists in the rehabilitation of patients suffering 
tlie residua of the spinal type of infantile paralysis are truly remark- 
able It is most important that every paralyzed patient be placed in 
the care of an orthopedic surgeon in the convalescent phase of the 
disease, he should decide when nonoperative procedures have pro 
duced their maximal effect and surgical treatment is necessary 

Bulbar Poliomyelitis — ^The type of treatment used in bulbar polio- 
myelitis depends, to a great extent, on the part of the brain stem in 
volved, the subsequent clinical course and whether or not there is 
accompanying disease in the spinal cord When the spinal type is 
present together with midbrain involvement, therapy for the former 
IS that which has been described above The various pareses and 
paralysis that occur with upper cranial nuclear dysfunction usually 
require no speafic treatment, sewing together the eyelids or constant 
instillation of sterile oil into the conjunctival sac is helpful in pre 
venting comeal ulcerations when an eye cannot be closed and physio 
therapy to the face is of aid in dysfunction of the seventh nerve Resid 
ual paralysis is rare when the upper cranial nerve nuclei are involved 
and total recovery of function, after varynng periods of time, is the 
rule 

■\\Tien the nuclei of the lower cranial nen'es, particularly that of the 
tenth, are involved, therapy should be instituted early and earned out 
vigorously The pharyngeal and soft palatal paralyses which are 
present place the patients in great danger of their lives because of 
obstniction of the ainvay due to pooling of secretions in the phar)'nx 
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Anoxia ma) be of marked degree and these indi\aduals require imme 
diate treatment on admission to the hospital Several methods of dcil 
ing mth the problem of interference with breathing due to the inabil 
ity to siiaDon are atailablc The paoent maj be placet! flat on his back 
in a bed the foot of which is elevated about S feet off the floor and 
the pliarjaigeal collection of fluid drained off b) gravit), the patients 
head is turned to one side to facilitate the flow of salita and mucus 
A suction machine is often helpful in producing relief more rapidl) 
The prone position in bed with the head suspended in a sling outside 
the bed allows good drainage of fluids bj gratitj and presents any 
interference suth respiration as may occur in the supine position wath 
the foot of the bed elevated due to pressure of the abdominal sasecra 
on the diaphragm Most patients with paraljsis of the swallowing 
mcclianism require oxygen Since maintenance of an unobstructed air 
way 15 of Erst importance in the care of these eases early clcctise tra 
cheotomy has been recommended in selected instances by Galloway * 
Glaser’ and Nelson Jones and Williams.” If this operation fs to be 
performed it should not be delayed until an indnidual is in extremis 
Undue delay may cause severe hypoxia and increase the danger of 
pulmonary ^cma The criteria iis^ by the Minnesota roliomyelitis 
Commission ” for carrying out an cleai'c tracficotomy arc Recent 
onset of bulbar symptoms with cndcncc of progression of the illness 
dunng the yienod of observation general apyiearancc of toxicity cv 
ptaally with high temperature rapid pulse progrcsslsc difTiculiics in 
swallowing or tfic accumulation of secretions in the throat and mental 
changes cspcaally anxiety apprclicnsion hyTxractiviis confusion or 
cuphona in a patient with difficulty in swallowing In our own clinic 
we Iiaie iicscr found it necessary to resort to tracheotomy to sate the 
life of a patient with hulbar poliomsclilis in spile of ilic fact iliai a 
fairly large numher of rases of ihis type of the disease liase liccn rrcaicd 
Uramage of poolctl secretions by grasaiy and mechanical surtlon has 
thus far been adequate iii all of our i>aticnts A more cxicnsbe com 
parisoti of the cffeancncss of trirheotomy in cotilrasi lo ihc oilier 
mcihods of mainiaming an iinohsiructcd airway is necessary bcfoie 
the opcraiioii can he rcroninicndcil as a rouliiic proctdiirc in selccicil 
cases 

In addiiion lo obsmiciioii of the airwas, insolicmcni of the Im>cr 
cranial nerse nuclei presems a problem m (he maimcnanfc of gooil 
hyalraiion and miintioii In the early stages of the disease when swal 
lowing IS imiKissililc nothing must he giseii lis niouih Ilsdratiim ts 
earned out by ihc imrascnous or HilKailaiictms route great fate niiist 
be cxiTCiscd in avoiding tlie aclininisiraiioii of extesuse amotims of 
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sodium chlonde or ivater in order to prevent pulmonary congestion 
In young children proctoclysis may be useful Gavage may be attempted 
after four or five days The stomach tube should be passed ■vvitli great 
gentleness and care and every effort made to avoid excessive stimula- 
tion of secretions since this may lead to an increase in obstruction of 
tlie ainvay, in a few patients gavage is impossible for this reason The 
tube IS allowed to remain in the stomach for ten to twelve hours per 
day and tlien is removed in order to minimize the danger of aspira- 
tion, gavage is repeated daily until the patient is able to sivallow 
fluids without choking, when oral feeding is reinstituted Fonnulas of 
various constitution containing an adequate amount of protein, car- 
bohydrate, fat, vitamins and minerals are fed tlirough tlie tube at 
periodic intervals or by slow constant drip in quantities suffiaent to 
meet the daily fluid, caloric and vitamin requirements 

Involvement of tlie respiratory center in the medulla produces a 
characteristic picture of hiccoughing, folloived by rapid, shallow, ir- 
regular respiration In the cases where the brain stem alone is affected 
there is no weakness of tlie muscles of respiration Individuals with this 
type of disease should be given oxygen continuously, positive pres- 
sure IS helpful in many instances The state of oxygenation of the 
blood IS estimated frequently with die Milliken oximeter These pa- 
tients must never be placed in a mechanical respirator because it is 
impossible for them to synclironize their breathing widi the machine 
due to the normal strength of the respiratory muscles and the irregular 
stimuli whicli come from die diseased respiratory center Treatment 
in die respirator thus produces a great deal of fatigue and, in our expe- 
rience, most individuals with respiratory center involvement do very 
poorly when given artifiaal respiration 

There is no treatment for the symptoms and signs which appear 
when die medullary circulatory regulating center is affected Oxygen 
Should be administered constantly and the state of oxygenation of 
the blood determined frequently The prognosis is very poor m spite 
of all the supportive therapy such as caffeine, epinephrine or ephe- 
drine, which is given 

Patients with bulbar poliomyelitis, particularly those with involve- 
ment of the lower cranial nerve nuclei or the medullary centers, re- 
quire the constant attention of experienced clinicians and nurses 
They must be isatched carefully ever)' moment of the early acute phase 
of die disease for signs of obstruction to the ainvay, anoxia and die like, 
and treated immediately when such manifestations appear The out- 
look in respiratory' and/or circulatory invohement is poor The prog- 
nosis, when die sis'allowing mechanism is impaired, is dependent on 
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Prevention of Pobomyelitis — ^There are, at the moment, no means 
for preventmg poliomyelitis Wesselhoeft and others ® “ have pointed 
out that the administration of convalescent serum m the early phase 
of the paralytic form or m abortive or nonparalytic cases has no effect 
on the course of the infection Bahlke and Perkins have shoim that 
gamma globulin prepared from pools of normal plasma has no pro- 
phylactic effect Active immunization with -virus vaccines is, as yet, 
without clinical value 

SUMMARY OF THE TREATMENT OF POLIOMYELITIS 
The purpose of treatment in poliomyelitis is first to save life, and 
after that to relieve discomfort, to correct the effects of muscular dys 
function and to prevent and treat the emotional disturbances which 
may occur Good nursing care is of the greatest importance in the 
therapy of any type of infantile paralysis The primary purpose of 
treatment in cases with paralysis is die maintenance of as good func- 
tion in die unaffected parts of the muscle as is possible m order diat 
these may hypertrophy and take over the work of the fibers "whicli 
have atrophied because their controlling neurones have been de- 
stroyed Thus, early and intelligent physiotherapy, ambulation as early 
as possible, and orthopedic treatment are of evtreme importance The 
application of heat in one form or another is of proved value in re- 
lieving pain and discomfort resulting from muscle “spasm", it must 
be noted, however, that there is no specific effect of heat on tlie 
primary pathology of the disease, hot packs have ne\er cured a case 
of poliomyelitis When the brain stem, pons or medulla is affected, 
speaal problems in treatment arise In certain cases the first and 
most important task is to save the life of the patient Maintenance 
if an unobstructed ainvay, administration of oxygen, suction of pooled 
uids in the hypopharjmx, and adequate hydration and nutrition are 
greatest importance in this type of disease When the medullary re- 
‘ dtory and circulatory centers are involved, little save the adminis 
"'i on of oxygen is of any A^lue The treatment of abortne and non- 
teralytic poliomyelitis consists essentially of bed rest and relief of any 
Bscomfort that may be present 

The cause of respiratory difficulty must be determined before treat- 
ment for It IS undertaken ^Vhen paralysis of the muscles of the chest 
and diaphragm are present the use of the mechanical respirator is 
often life-saving, in paralysis of the respiration due to respiratory cen- 
ter involvement or pooling of fluid in the pharynx with obstruction 
of the ainvay the mechanical respirator is absolutely contraindicated 
unless tliere is accompanying loss of function of the muscles of res- 
piration 
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SYNDROME OF PROTRUDED INTERVERTEBRAL DISK 
Eric Oidberg, M D • 

Although tlic condition to be dambed in this dime ma) propcrl) 
be called surgical it is so cominon that almost all general practitioners 
ha\c experience iMth it, so that there is nothing out of place in indud 
ing it in a medical dinic. The recognition of the syndrome of pro- 
truded intenertcbral dish has so changed our thinking and so dan 
tied the reasons behind chronic lumbago and chronic saatica that 
everyone should make himself familiar tilth in Before I shoii' you 
cases 1 should like to give you the anatomical background of the con 
diLion and describe to you its symptoms and diagnosis 

ANATOtnCAL BACKGROUND 

The intervertebral disk is a cartihginoiis phtc of varying thickness 
depending upon the portion of the spine m whidi it is located and 
which acts as a cushion and yoint betsveen the bony bodies of the ver 
icbrac thus giving the spine a certain amount of dasticity Tlie disk 
itself IS very fibrous, and is encircled by circumferential fibrous mite 
rial called the annulus ftOrosus In the center of these cncirding and 
strengthening fibers there is a soft niatnx vilucli is extremely springy, 
and IS said to be enclosed in the substance of tlie disk under some ten 
Sion Tills IS the nucleus pulposus, and I vrould say that on palpation 
in vivo or upon being removed it feels very much like a piece of live 
rubber, it is to resilient It u almost pure while and is quite avascular 
One might compare it to the soft rubber center of a golf ball 

Tlie disk with its nucleus pulposus, is atnehed to the bodies of the 
contiguous vertebrae above and below by extension of the annulus 
fibrostis onto the periosteum of ilie vertebral bodies and the car 
tilnginous phtes which bound them above and below In addiiion 
there arc ligamentous structures wliicli run in the axis of the spinal 
column up and down us enure leiigih the inosi irapoitant of which 
ire the anterior and posicnor longiiiidinal ligaments. Since we arc 

from die riqunrocni of Neurologr slid NciireJ«dtat Surrm linlvnviir ef 
niimvii College of Vlctllrlne and ihc illtnoli NcurepiicIiUlrtc Irwiiulr QiIcJpx 

* I loftttor amt Head of Ihc Depaeimcnl of Nnimingr and Nrorologteal Sjrprrj 
knlw-nlt)- ol Illinoli College of Medicine- Diiccior nivlilioi of Nniiuloc' »n,t 
Scurologlcal Surgery llttnoii Ncuroj»l)«litalric fnidlule ,,1^ 
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.interested in posterior dislocations of the disk and ruptures of its 
material, we are, of course, chiefly interested in the posterior longi- 
tudinal ligament This structure is thickest and most protective in tlie 
midline on the anterior surface of the spinal canal, and duns out 
somewhat as one proceeds laterally in this canal toivards the foraminae 
through which the spinal nerves make their exits This latter is one of 
die chief reasons, therefore, that the great majority of disk herniations 
occur laterally, where the longitudinal ligament is thin, rather than 
in the midline, where it is quite duck and well developed 
Theoretically, protruded inter\'ertebral disk may occur at any point 
along the spinal column Actually, however, perhaps 95 per cent of 
diese lesions occur at the lower end of the lumbar spine — either at the 
lumbosacral junction or at the interspace between die fourth and fifth 
lumbar vertebrae It has been estimated that about 60 per cent of all 
protrusions lie between the fifth lumbar and the first sacral vertebrae, 
35 per cent or more he between the fourdi and fifth lumbar vertebrae, 
and the remaining 5 per ceiit or so are confined to the cervical spine 
Ruptured disks with posterior protrusions are comparatively rare in 
die thoracic spine 

The usual type of injury which produces such a herniation is one 
which puts a sudden extra weight or strain upon the spinal column 
and at die same time twists it Most of the patients I have seen have 
sustained their injuries by falling in a sitting position, by suddenly 
havnng an unexpectedly heai 7 weight put upon diem, such as in stum 
bling and falling while carrying 150 or more pounds, or by having a 
felloiv workman do the same thing while the victim is carrying one 
end of a heavy weight, or by having attempted to toss heavy sacks or 
lift heavy weights from one position to another while in a cramped or 
stooping position When injuries of this sort occur, and there is a 
definite history of such injurj' in a fair percentage of cases, the annulus 
'’brosus IS ruptured and some nucleus pulposus material herniates out 
^nto the spinal canal, usually laterally and usually against a cauda 
jinal root in the lower end of the lumbar canal 


JS 

/ SYMPTOMS 

§ 

r? The symptoms produced by such a rupture will usually begin with 
pain in the lower back and often somewhat off to one side of the mid- 
line They may be comparable to what some years ago was so fre 
quendy diagnosed as sacroiliac strain The patient may be able to work 
the remainder of the day or part of the day on which this inadent oc- 
curs, but in my experience it is a very common thing for the patient to 
report that w'hen he attempted to get out of bed on die following mom 
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Ing, the pain ssas so cxcniaating he seas unable to do so As a rule 
tins pain remains localired in tlie back for a short period of time per 
haps a few days or svecks, and then saatic radiation begins although 
the latter may csen appear at tlie time of the Injury The radniion may 
be only as far as the middle third of the posterior aspect of the thigh 
or more commonly, it may extend all the uuy doivn to the lateral side 
of the heel or ankle Needless to say the symptoms tlius described arc 
those of the commonest form of disk protrusion although it should be 
recognized that if the proinision or herniation occurs a sertebra or 
tiio higher in the lumbar spine radiation may be doisn the anterior 
aspect of the thigh and alfect the knee jerk rather than the ankle jerk. 
At any rate it is v.licn this back pain with us radiation down the leg 
has existed for a reasonable period of time or perhaps Ins disappcarcil 
and then spontaneously reappeared a fen months later or lias been 
exacerbated by reinjury that the patient fimlly comes to the doctor 
for other than physiotherapy or a hopeful palliatise form of treatment 

The appearance and story of such a case is scry typical The patient 
states that he is uncomfortable day and night but tliat his chief discom 
fort IS upon arising in the morning particularly if he has been sleep 
mg on a soft and sagging mattress and for this reason numerous pa 
licnts gise a story of having sought comfort at night by sleeping on the 
floor Bitter complaint a made of pain on bending fonrard esen to 
He the shoes Tlic patient may state that he has prickly or ’going lo 
sleep feelings down the affected leg usually down the posterior and 
lateral surfaces Complaints of discomfort or disability affecting the 
otlicr leg arc quite rare, in my experience as arc complaints of loss of 
unnary control althougli boili of these things may occur and arc 
serious — usually meaning tliai the protrusion ot ihe disk is midline 
rather than lateral The ordinary patient often isill complain ihai 
coughing sneering or slraining is cxccssiiaJy jiainfiil to tlic point ot 
tfic patient not daring to do so and fastfy the Jiaticnt bchcics ilicrc 
IS weakness In the affected leg cfucfly manifesirf by discomfort and 
weakness in ascending stairs 

Examinalioii of a lypical case will show a jiaiitnl who nia\ look 
sonicnliai anxious from lack of rest and from discomfort In walking 
lie may limp sligliily and seem to fator the affcclcil log fhe angle of 
die spmc IS frequently earned at a nit the till uMiallv Iwiiig awa\ from 
die affected leg this being natures method of cndcai-oniig to widai, 
die gap at the sue of the herniation and thrrfbs pcrliaps allow s- 
of the extruded matoaal to sink back into place T he normal 1 
fordosis will usually lie lost and tlic lumbar muscles are m m 
«paun as a rule and deep palpation oier them in the li 
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area o£ the affected side will often be quite painful The straight leg 
raising sign will be painful and positive within quite a restricted 
excursion on the affected side, as a rule, and fairly good with a much 
larger excursion on the normal or unaffected side Atrophy of the 
lower leg does not usually appear except in rather late or protracted 
cases, but it should always be examined for, and measurements taken 
if any question exists On testing for reflexes, by far the most common 
change is to find that while the knee jerks are equal and within nor- 
mal hmits, die ankle jerk on the affected side is either diminished or 
absent On testing for sensation, it is common to find some diminu 
non in pm prick and light touch sensation down the lateral aspect 
of the lower leg and lateral aspect of die foot — die first sacral root 
being most frequently affected 

LABORATORY TESTS 

As far as laboratory tests are concerned, they may chiefly be divided 
into three categories x-ray, lumbar puncture, and injection of radio 
paque substances It is at this point that the schism has developed be- 
tween those who feel it is cheaper, quicker and easier to make a clinical 
diagnosis and explore with these patients, than it is to be overthorough 
and still possibly be mistaken before operating This is a matter which 
I shall, therefore, attempt to amplify at this point 

X-rays — X-rays should, of course, be taken At least 75 per cent of 
the time they will not reveal any abnormality of significance, but this 
IS true, needless to say, of any other part of the body in most patho- 
logical conditions In old cases, however, or in severe ruptures with 
extrusion of much matenal, die commonest finding is to find a nar- 
rowing of the intervertebral space — most common benveen die fifth 
lumbar and first sacral vertebrae, or between the fourth and fifth lum- 
bar vertebrae, since 95 per cent of ruptures occur here It should be 
, borne m mind, however, that the amount of extruded material m the 
^^average case is but a comparatively small percentage of the total 
^volume of the disk, and since it is the extrusion, and, therefore, the 
jToss of such material which would account for the narrowing of the 
' interspace, we should not expect to see much narroiving m a large 
"number of cases 

Lumbar Puncture — ^The next diagnostic procedure is lumbar punc 
lure In about 50 per cent of disk patients the total protein m the 
spinal fluid will be moderately increased, let us say up to 60 or 70 mg , 
rather than the normal of 30 or 40 mg This does not always occur, 
houever, and I would not be one to insist upon lumbar puncture m 
esery case If, however, there is any question whatever, or if there is 
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any possibility of any other lesion, such as tumor of the cauda equina 
lumbar punrturc should naturally be performed and the litiid tested 
for all of Its components the most important of sshich is total protein 

Injection of Radiopaque Substances — As far as injection of radio- 
positive substance is concerned that t$ a quesuon uliidi has a good 
many ramifications The methods used for myelography at the present 
time arc duefiy tsvo m number — either myelography ssith air or mye- 
lography with heavy mdiopiquc substances If the latter is used it 
should be removed once the MsuaJiiation and plate taking is com 
pitted 

I may enumerate several of tlie advantages and objections to these 
procedures. As far as advantages arc concerned if one lias expert radio- 
logic tedmic and interpretation they are at least theoretically of in 
estimable value both in making ihc diagnosis of the presence of the 
lesion and in diagnosing its location There are a number of disadvan 
tages however In the first place, none of these tcdinics is foolproof, 
and none is infallible. We have all seen eases in whidi a filling defect 
seemed to be demonstrated and the exploration was negative, and vve 
have seen otlicr apparently normal myelographits in which cxploralion 
discovered a large herniation Secondly, ihcy put the patient to con 
•iderable expense both for time in the hospital and for coit of radio- 
logic study wlicrcas direct surgical exploration when a proper history 
has been taken and cxaminauon made wall yield nearly as high a per 
ccniage of positive results vsith considerably less time expense and 
discomfort. Lastly there is always a question cspcaally when deal 
mg waih a diagnosuc procedure from whirh the patient may later 
aiirihute discomforts and dixabiliiies and there is the additional 
danger of Icav mg a permanent radiopaque substance in the canal w Inch 
may be dcnion.sirattxi radiologically aftcranrds for many years M ilh 
respect to the latter it may also Ik staled that any nCTirosurgeon who 
has opcraicd upon a cauda equina in which sevairal cc. of lipiodol have 
liccn left for momhs or years can describe to you the solidifieil Iniitery 
appearance whicli tins subsiaiicc lakes upon iiveif and in winch the 
caudal roots Iiecomc embedded and from whicli they arc no doubt 
clironically irritated 

In summary therefore I would say that of ihc three lalKuaiory diag 
nosttc procedures abovx enumerated one should first alwavs have 
X ray plates of the lumbar and sacral spine second that one slioiild 
always perform a lumbar puncture and have a lalsoraiory examination 
of the fluid in any case in which there iv any amlnguily wliatrver ami 
third that myelography shiiuld lie rrsenctl for jiartictilar rases in 
“hich It seems especially indicated with the rcvcnaiion iliii av our 
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radiologic technics improve and the substances used for myelography 
are also improved, this statement may eventually be altered to admit 
that myelography is an essential procedure, or nearly so 


ILLUSTRATIVE CASE HISTORIES 

1 shall now show you tliree cases illustrating different phases of the 
problem, and tlien discuss tieatment 

Case I — This pauent is a laborer, 31 years of age, A\’ho is employed by a 
freight express company Three aveeks ago he avas loading boxes avhicli aveighed 
about 100 pounds apiece into a freight car He avas avorkmg in a stooped 
and cramped position, avhen in the midst of lifting one of the boxes, he 
felt a sudden “crack” in tlie back He first sank to his knees and tlien craavled 
out of tlie box car and rested for a feav minutes When he attempted to stand 
up, he found that he could not straighten up and he accordingly reported 
to his foreman, a^ho told him to go home and rest, aihich the pauent did 
On the folloaving morning, avhen he aavakened and attempted to get out of 
bed, he found himself unable to do so and the pain by this time had begun 
to radiate doavn the left leg as far as the outer aspect of the heel This pain 
avas conunuous, but avhen he coughed, it avas exacerbated, avith radiation of 
pain beginning in the back and extending as far as the calf on the left side 
The patient remained in bed three days and avas someavhat improved so that 
he avas tlien able to visit the company doctor avho prescribed heat treatments, 
avhich the paUent conunued to have daily, though his trip to the doctor's 
office for this avas about as much activity per taventyfour hours as he could 
stand A feav days after the beginning of the pain, the patient also stated that 
he began to have numb, prickly feelings over the dorsum of the foot and 
lateral aspect of the ankle 

On examination, it is seen that this young man avalks avith a marked limp, 
faaonng his left leg His back is earned bent foravard and tilted someavhat 
to tiie right, and one can palpate considerable muscle spasm in the lumbo- 
sacral area avith some tenderness at the lumbosacral junction just to the left 
the midline The normal lumbar lordosis is gone In examination of the 
Jpaver extremities there is no atrophy on measurement, but the patient finds 
that his left foot is aveak avhen he attempts to stand on tiptoe on that side, 
[.|^d he has also had some difficulty on climbing stairs in supporting his 
^j^ight on his left foot as he attempts to plantar flex it The knee jerks are 
4^ual and avithin normal limits, but the left ankle jerk is someavhat dimin 
trfied as compared to the nght On testing for sensation, the patient states 
that there is slight numbness to pin prick and light touch on the lateral 
aspect of the dorsum of the foot IVhen the pauent lies on the examining 
table and his right leg is raised, it begins to give him discomfort, as one 
approaches an angle of 90 degrees and thereby tasusts his back someavhat The 
left begins to giae pain almost immediately, and the pauent cnes out that 
he does not avish further extension of it avhen one exceeds a 30 degree angle. 
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Case JI —Tins patient is a 4-1 >cur old ciijM^nicr He came into the hospital 
because six ueeks ^go a ladder ujv pusht'tl out oi phec and hi. U'as jirccipi 
taicd Irora the second step ol it onto die ground in a sitting position a 

distance of about tiso fccL This produced sticrc pain in the bacL uhich 

increased dunng die afternoon and caused the piticnt to go home carlj 
On llie follomng morning he lound ihat he could not get out of lied and 
tliat he had pain radiating donn die jHotcrolalLral surface of tlic Icli iliigh 
Tiul leg and sonic numbness ol the goat toe on die left fo«jt 
Further historj indicated dwt thi pjticm had been liaxing Imnbigo for 
Mime scsen ^‘ears and tint some 1 ho sieges of this conipbmt fiatl been 
asvKiatctl XMth saaiic rluumiiism I he pitictu is not sure ns to hou die 

lumbago Ingan but be states dui win n plaMiig s,ind lot soli bail !u slid inio 

a base and spruncil his back H< i is «*iii sf uork for i inondi ti this tinic 
and also Ind viinc smticj fit i,i dmll ie< uLicd friiiii this Inn cith >car 
noiicctl }>,un in the nine irgu ii in 'h back paitiiulirli during sicntlicr 
tliangei T lircc )CJirs ago while Imi Im i itli some Incnds the pmciit igiin 
got in jaitc back atraiii md diis tn» ms hiiccil lo s(a> out of work for 
twn tnoiuhs. \gain he hid suilii pun i Imh gradmllj- dtsappeirctl S<rmc 
time iftcr dus lioucicr the iwtnni lt.x,in to n itice ilvai Ins leic calf W"is 
tnmevkhat smaller in cmitmlciciitt than the nghi 
On cxnmination the patient pioves » * be a well built md lighlls oIicm: 
nun hIio w tiks with a cane 1 n »riiii. In** Iclt leg ind tilutii. In trunk rather 
marked!) fanrard llierc is s«im sp> m nsti the luinlur imisdcs tnd fome 
pain on deep paipatnm in du Iuiid»rvj(T3l m i cs|ieuall\ on the left iide 
llic circumference of the tiKhi <iH in 34' an and that of the hit nif is 
3l cm The knee jciks are ixpul and aettu bin dir )di mklt jerk is ibseiiL 
'Hie patient states tint at one umc Ik slapiKxl biv bun in x alking though 
ihb has dkiptKiud now Stmghi leg raionv, is nurkrtUx piMiixc at an angle 
rtf 30 degrees on die loft and ai a <><1 dfgicc aui,K on the right On idling 
for senvition the patient stit« dun dicie .s a d-sun.t b)piMlu-sn to pm 
pnek and light .ouch oxer the literal a of die left cd ami oscr .hr 
extensor surface of the great toe \ P^irs ot the spme d. nr M>me nar 
imsing beixsecn the fouid. and fifth hmdur xcru-btac md. a tcndrncs ol 
die spine to dit toward ihe nghu n.c p;n,cnt is ..red of Ins mmring do 
»I|||||lc^ and diininiron and wditn iipctadic niicntnimti 


UVSL 111 -Tin, a Jd ,rar old l.ncnul .r,nnK a .n. cuplojcd 

.he lax CollcAnes (lince He ha, ahead, 1.^. .,.era-cd up,^ da, 
1 Hdl deer.!^ dn MU,a..on nhrn I «a, n„. .allja n. .nn,» ,a don The 
pane,., had been nnn.ns (onn h., I"--; h„ hdd and 

>Iu, I „ be.n,, hel.l np hp .he l«.le... H.e jannn I. h an T hra. I a an , ^ 

in .he laa .„d he ,'db,«ai - • <h< M* - ' '" '1: ;',, 

Re. up lluth Icp, leh (Kmliir and mn»h >»d a < e'n., 

...R nann .,a.CT on .l,en, Mht .e,.lon 1 « a hall h-ur the pane... ^ 
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to get to his feet mth assistance, but his legs ivere very -weak and he could 
hardly walk There \ras pain in his back, but no particular radiauon doi\n 
the legs, on the contrary, they were numb The patient remained home for 
two days, but found that he could not void his unne, and he -was accord 
ingly taken to the hospital 

At the ume I sai\ him, he had been there about a iveek, during ivhich 
time It had been necessary to cathetenze him every eight hours and his legs 
had become weaker so that there -was virtually no voluntary motion in them 
diere v'as a marked dirmnution in sensation to all modalities, becoming more 
pronounced as one tested distalward from tlie knees to the feet and toes 
A low spinal puncture was done b) me, which yielded slightly xanthochromic 
fluid w'ltli a total protein of 140 mg and a block on jugular compression 
In new of the advancing paraplegia and sphincter loss, I operated upon 
this man the next day and came down upon an enormous extrusion of nu 
cleus pulposus matenal, in the midline between the fourth and fifth lumbar 
\ertebrae In order to remove it it ivas necessary to open the dura, enter the 
caudal sac, spread apart the caudal roots, inase the anterior dura and re- 
move the extruded material dirough the dural incision The piece removed 
■jv-as about the size of a terminal phalanx of an adult thumb 
Following this operation, the patient made a slow but steady recovery of 
function in his legs, though six w'eeks elapsed before he had any return of 
unnary sphincter control, and three months before this control avas normal 
At the time you see him noav, three years after his operation, his chief ob- 
jecuae residue is that his ankle jerks are both absent, and his chief subjective 
complaint is tliat he is still impotent 

TREATMENT 

We wU noav discuss treatment, avhich avill, of course, be either con- 
servative or radical Any consaentious doctor would rather be con- 
servative than radical, and I avould state that I do not care to recom- 
mend operation unul conservative measures have been adequately 
ed and unul recurring symptoms with resultant disability have 

ved beyond doubt that one must take the bull by the horns and 
^ eed surgically This feeling -would apply to the first case shown 

it* 

^ far as conser\ati\e therapy is concerned, there are really only tivo 
' ^ f measures which may be taken, and they are about of equal im- 
nee First the patient must abstain from all hea\7 lifting, 
^[^jj^aally m a stooping position The mere fact tliat he has sustained 
ruptured disk means that he from then on has a weak and injured 
■‘'back, and e\en mth operatue intervention, this should still be recog 
nized and heavy' strains avoided The other important measure in con- 
sen ati\e care is to sec that the patient sleeps upon a stiffened mattress 
Modem soft matuesses arc an imention of the devil in this condition, 
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and rhe chief reason nh) most patients uuh protruded disk complain 
that they feci uorsc on ansing m the morning As brief contemplation 
will shmv a soft and sagging mattress allots the spine to buckle for 
ward dunng sleep and ihcreb) still funlier protrudes a promiding 
herniation uith resultant increase in pressure on the caudal root 
which oscrlics it 

In my experience physiotherapy almost always docs more harm dian 
good This IS certainly true of mcthanical manipulation either acthc 
or passixe, and is c\cn true of diaihcrmy and similar trcatmenis in a 
fair proportion of cases. In idxising conscrsitMt therapy it is also im 
portant to consider other factors These arc chielh the age and sc\ of 
the patient and the nature of his work It is rare that we hkc to do a 
disk operation upon a patient of 'lO \e'irs of age or o\ct Structures 
ha\e begun to become so fixed md <jhjfitd by this time tint wx find 
that wc cannot do as well sutginlh with our paiicnis nor do tlicy 
do at well clinically when surgerx is Taouipicd Also it may be stared 
that at least in my cxpencnct a fu liiuh^c jKrrcnngc of female pa 
ticnts rcco\cr spontaneously thin do inaif ptncms And listly u goes 
WTthout saying that a patient who has i uiirv occupation can afford 
to experiment a longer time with constn unc ihcraps ihan one who 
must be actise. Tlicrcforc when wc put all tiu *-0 kiturcs logctlicr the 
age of the patient the sex the occupation the scscnty and disabling 
cfTccts of the pain the chronicits and the undenry toward recurrence 
we can bt^in to decide upon our course Constrsaim; measures must 
he cxlmustcd and then operation considered This is true of Case 11 


in today s dime 

Ojicnitions for protruded disks at the present time in ihis scrv 
)oung clinical entity, xary all the way from the miiumil to the max 
imum I imagine that a middle ground will cvcutualh Ik: found to be 
wisest It IS true that i cenain niimbcT mas he remosal wiihoui ans 
bonercmov-al s\hatc\cr If they Iiappcn to he just it the imcrspceand 
immediately beneath the ligamcnium fiasami on tme side tho 
be exposed merely by remoni of this sinuturc and rciracimn of the 
caudal root with no Iwnc remoni whusocser \i the mher extreme 
hc-ar It adsocaicd to operate upon these pancnis and not only to tio 
the sxry major procedure of remosing the entire < n no mailer mw 
•mall il,c proinision but ilso to jam picw of hour into ilic ^ 
iraumaiircd tpacc m an c/Tort to 5oIulif> or stabili/c i ip tninl\ 

at that potn. Tl.i, to me hn, rnttmlcl bU a 

•raumatutnB performanre and t M.eve I "o.tW imrfer to Irt otl.n. 
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often made in surgery by lack of adequate exposure For this reason, 
1 see no special virtue in attempting to remove all disks ivith no bone 
removal from the contiguous laminae I, tlierefore, remove as mucli as 
may be necessarj' to obtain adequate exposure, and this often involves 
a half or a third of one lamina, usually the fifth lumbar On the otlier 
hand, once I have remoAed all loose pieces of disk material which I 
may extract and which I can feel in the cavity of the disk ivhen I 
have removed the herniated portion, I desist and trust that nature 
will fix die remainder so that theie wall be no further protrusion It is 
because of this, also, that I prefer the bone removal above described, 
since this unll allow for a certain amount of decompression should 
future material be extruded at some future time from the interior of 
the disk As far as die question of concomitant fusion is concerned, I 
believe it is still open My practice has been to refer the case to the 
ordiopedic surgeon in the first place, if the condition is predominantly 
in the back, with respect to s)'mptoms If, on the other hand, sciatica 
IS the most prominent featuie and back pain is secondary, I do the 
simple operation and let the fusion go In such cases, it usually proves 
not necessary, and it can alwavs be performed at some later date if 
required 


PROGNOSIS 

Final consideration in this paper should be the matter of prognosis 
and recurrence rate in these cases In a syndrome really only fifteen 
years old as far as knowledge of its treatment is concerned, and less 
than that as far as a large number of cases under observation is con 
cerned, no very definite statement can be made about prognosis and 
lecurrence Certainly we must rccognirc this fact, no matter what 
operative interventions we attempt, no matter how radical our sur- 
gery, and no matter whether we call in the services of an orthopedist 
|or stabilization or fusion, once a patient has ruptured tins important 
structure in tlie lower lumbar spine, apparently the most vulnerable 
^nd most abused portion of the back, he, from then on, has a weak 
tack I think It IS utter foolishness to state that a patient who sustained 
Ins injury carr)’ing 300 pound weights should return to the same work 
after operation 

As far as recurrence rates are concerned, it is literally too soon to 
make any verj' definite statements about them I predict, however, that 
tliey w ill not be negligible Once the annulus fibrosus is ruptured and 
nuclear material has herniated, there is certainly no law against fur- 
tlicr herniation at some future date, when, again, unusual strain is 
pul upon this weakened strurture I, myself, have had a number of 
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fiJTiiptomatJc recurrences in raild degree and a few in sufEcicnil) 5e\crc 
degree to jusafy reexploraiion tlic Jaaer usuallj alter a rcinjur) 
During the next decade we shall ha\e a much better chance to 
c\'aluate the varying technics of opcrau\c intervention abo\e described 
We ihall learn whether it is best to be conscn'ativc almost to the point 
of poor surgical exposure or to be radical almost to the point of 
brutalizing trauma We shall attempt to find out whether orthopedic 
stabilization of the spine should be an adjunct of neurosurgical re 
moval of the herniated disk material In the meantime, since we do 
not know these things it is my strong philosoph) tliai in our igno- 
rance we should attack tlie obvious remove it and do as little else as 
possible. 




SUGGESTIONS REGARBING MANAGEMENT OF SEVERELl 
AFFECTED KIDNEYS 

JoSETH A Laiaros MD 


A problem which Crequentl) confronts urologists and internists is— 
hoH to treat a kidney tWiicli is set ere)) infected or the site of other 
pathologic changes, and nliosc \ lability is uncertain Followng the 
general use of intrascnous urography as a method of ascertaintng renal 
function, patliologic renal changes arc recognizable tilth increasing 
frequency In many instances patients are lold by their phjsiaans diat 
nephrectomy is indicated When referred to urologists for surgery 
dicy arc informed after thorough examinations that surgery can be 
deferred or completely asotded 

It Is pertinent here to emphasize a feu of the more common con 
dltions coming tiithtn the aforementioned category tihich require 
careful evaluation before recommending radical thcrapciiuc proce 
durcs 


DIPACTED ureteral calculus IK TItE KOMXrCCm) KIDVET 
An impacted ureteral calculus is one of tlic more frequent causes 
gmng nsc to tmpatmicnt or retardation of diixlrast excretion by a 
kidney As most calculi arc radiopaque they arc readily discernible on 
die roentgen film Inability to Msualizc a calculus may lead the ex 
aminer to eliminate this condition but if he uill remember that most 
Rricaad calculi arc radiotrinsluceni be mil insist ujxm a cystoscoptc 
Examination before ruling out calculus as llie underlying cause ol the 
adurc of the kidney to excrete diodrast Despite the fact that pain is 
a frequent sjanplom of ureteral calculus innumerable examples of 
•dent stones are seen 

prerence of leukocytes, wuh or uithotit erythrocytes in the 
•uanc may signify infection tn one or Ixith kidneys but the possibility 
Itusi alu-ays be borne in mind ihai these cellular elements may be of 
bladder or urethral ongin 

Hic passage of a ureteral catheter licyond a calculus folloued b\ ilie 
ntrasenous administration of phcnolsnlfonpluhalcin or indigocar 
"nnc, often shows Uiat the alfcci^ kidney is \ialilc Adequate catheter 
rainage of an insolsetl kidney following the expulsion of a calculus, 
^mally results m the prompt rccoacry of exactory funttion. 
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IMPACTED URETERAL CALCULUS %VITH PYONEPHROTIC KIDNEY 
The following history adequately illustrates the problem presented 
in this category 

Case I — Mrs A B, age 51 years, housewife and mother of five children, 
was first seen February 18, 1948, because of painless hematuna of one week’s 
duraUon She had experienced severe diurnal frequency, voiding every ten 
to fifteen minutes There was no noctuna There was slight burning on urina- 
tion A “functionless” left kidney was reported by the family physiaan fol 
lowing intravenous urography earned out on account of pyuria 

Roentgenograms showed a normal pyelogram of the nght side. The left 
pelvis showed no dye up to two hours after administration In the lower 
segment of the left ureter in close proximity to the bladder was a shadow 
approximately the size of a lemon pit, which on shadowgraphy proved to 
be a ureteral calculus 

Cystoscopy disclosed no abnormaliues of the bladder, although there was 
thick, foul smelling, purulent unne The nght kidney was easily catheterized, 
the unnary speamen obtained tvas essenually normal, and the phenolsul- 
fonphthalein returned in good concentration three minutes after intravenous 
administration The left catheter encountered an impassable obstruction 
1 cm from die bladder Eschenchia cob was recovered on culture from the 
bladder unne Blood chemistry was within normal limits 
With this data, the question obviously arose as to whether there ivas a 
devitalized pyonephrouc kidney resulting from an old “silent" impacted 
ureteral calculus, or whether the failure of the kidney to take the diodrast 
was merely owing to temporary inhibition consequent upon back pressure 
caused by the calculus The patient was told that the exact status of the 
kidney could be determined only after the calculus was removed and renal 
drainage effected If diis procedure failed to restore renal function, it vsould 
be necessary to remove the kidney at a later date 

Ureterolithotomy vs'as accomplished February 25, 1948, and nine days later 
a ureteral catheter was easily passed to the renal pelvis and considerable 
turbid unne drained Intravenous indigocarmine returned m good concen- 
tration from the left kidney in three minutes The unne speamen from the 
kidney showed Staphylococcus aureus on culture 

Pcniallin and sulfonamides were administered in liberal dosages, and the 
renal pelvis was lav-aged at frequent intervals with NU-445 • With this 
routine the kidney progressively improved It is now manifest that complete 
recover) will follow 

Comment — ^The foregoing dearly illustrates the value of conserv^a- 
tism when dealing with a kidney apparenUy seriously infected and de- 
vitalized because of an impacted ureteral calculus It also proves the 


See footnote page 1423 
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PYONEPHROSIS UNASSOCIATED ^VTTH CALCULUS OR STRICTURE 

Case III — Mr J S , aged 54, developed fe\er, pam in left flank, increased 
unnary frequency, dysuna and cloudy urine one month after prostatectomy 
for prostatic calculi 

Cystoscopy was performed and 2 ounces of tlnck, purulent urine was ob- 
tained from the bladder The renal pehes were easily catlieterized, and 
15 cc of thick, purulent unne was obtained from the left Phenolsulfon 
phthalein administered intravenously was returned in good concentration 
from the nght kidney in three and one half minutes, but no dye was ob 
tamed from the left after ten minutes Rectal temperature was 103 6° F 
Staphylococcus aureus rvas obtained on culture of left kidney unne, the right 
kidney urine was stenle Bilateral shadowgraphy failed to show' a calculus in 
either kidney or ureter A left retrograde pyelogram disclosed sesere ectasia 
of the pehis and calices. 

Treatment consisted in biweekly lavage of tire renal pelvis with NU-445. 
and sulfonamides by mouth After eight weeks the unne from the left kid 
ney showed scattered leukocytes, and the phenolsulfonphthalein return was 
good in four minutes 

CommeiU — ^In this patient the temptation to remove a severely 
infected kidney was great, espeaally in view of the presence of a normal 
kidney on the opposite side, and because of the uncertainty of results 
following conservative treatment The attempt to save the kidney w'as 
made only after a thorough discussion with the patient regarding his 
condmon, and the probability of a favorable result without resort to 
surgery He then consented to undergo a prolonged course of pelvic 
lavage The result exceeded our greatest expectation The pyonephro 

was probably caused by an ascending infection from the bladder 


RENAL-^7SCERAL FISTULAS 

IV — ^Mrs D M, a housewife aged 58, following removal of enor 
benign adenomatous cyst from nght lobe of li\er det eloped a fistula 
the lower calyx of tlie right kidney and the casity in the nght lobe 
from whicli tlie tumor was remmed 

^J^jfptliough the kidney wns setcrclv infected (the unne showed many pus 
-''ijais microscopicalh. and Aerobicter aerogenes on culture), and despite the 
'^scnce of a normally functioning left kidney, consenatiic treatment w'as 
iflnsed and found acceptable by the patienL This included repeated dilata 
tion of the right ureter and lat-age of die pehis wath NU-445, and the ad 
ministration of properly selected sulfonamides and mandehc and The result 
i,TS complete obliteration of the fistula and eradication of infection from 
the kidney 


Management of se\ebel\ atfectejj kidneys 


1419 


Comments — -The vast majont^ of renal visceral fistulas heal under 
proper conservative treatment Unless this is borne in imnd man^ kid 
neys will be sacrificed that would othcniise be responsive to treatment 

pyoNEPimosis xn umiateral acquirco KiDsn 

Case V— Mrs, M B R, aged 82 undenvem nephrectomy for left renal 
cavernous lubcrculoiii seventeen years ago About one year later she dcvxl 
oped signs of tuberculosis m nght kidney later complicated by pcnncyilmc 
abscess. Evacuation of abscess resulted in complete abaicmcnt of svrnptonw 
Jaidng tiitj yean. At this time (December 1935) it became neensary to 
operate upon the right kidney for pyonephrosis and pyoureter Tlie open 
tion disclosed a large, tense pyonephrotic kidncv with an abscess in the wad 
of the ureter directly below urcicropclvic junction Nephrostomy and dnm 
age of renal fossa were done and after a stormy convalescence the patient 
left the hospital in three months. 

During the next thirteen years she was under my conitani observation and 
treatment which consisted of frequent diinga of the nepbrostom) tube 
tuberculin injections and later the adminisirauon of sulfonamides, penicil 
hn and itrcpiomyan Contrary to my adnee ihe puieni msincti upon 
being mamed in 1937 she became pregnant and was obliged to undergo 
a therapeutic abortion In 1045 a successful diolccysiectom) was actompluhcd 
lor recurrent attacks of biliary colic due n> cholchihiasis. She finally sue 
fumbed December 51 l£K7 from diffuse miliary luberculosis and liver aliKCSs 

Comment— Tilts patient sUuMrates that with proper enre a hirlj 
comfortable existence can be mainiatncd for imny years, despite the 
presence of only a small amount of funcitoning renal tissue The im 
portance of adequate and free renal drainage in my opinion has been 
(Hl factor niosi responsible for ihc long survival of tins patient 


bilateral calculus IVFCCIXD HTORONTPItROSlS 

Case E. S„ aged 67 was first seen February 15 \W at which 

she complained of left lumbar pain hemauma and p%una of ten days 


^UDunnary examination disclosed bllatcTal renal calruli hvdmntphTO- 
and impacted left ureteral calculus. The patient did nai show symptoms 
^ Vperparathyroidism 

^ left nephrolithotomy and urctcroUthotonis were done on Februaty £0 
^*1 The renal pehai was found enormously dilated, about the lire of a 
footbali with the cortex stntingly attenuated. Very little tcnal 
could be sisualircd nr palpated 

Tdatth 5 19(1 right pyeloncphrolithmomy w:at ermed out Tins 
vraj also found to be greatly enlarged and hydroncphroiir the calhes 
dilated. 



1420 


JOSfePM A LAZARUS 


Followng discharge from the hospital with two nephrostomy tubes in situ, 
tlie patient returned to the office for rouune bilateral pelvic lavage Intra- 
venous pyelograms (July, 1941) showed extremely dilated calices on the right 
side, the left kidney chd not take the dye A group of shadows (calculi) were 
seen in the lower pole of the nght kidney 

Nephrostomy tubes were remo\ed six months after operation 

The patient returned November 13, 1943, after an absence of n\o years, 
complaining of nght lumbar pain and frequency At this ume there was a 
group of shadows in the lower pole of the nght kidney, and several small 
shadows in the region of the middle calyx The left kidney vas free of 
shadows, but there was a small shadow in contact with the left catheter oppo 
site the spine of the ischium 

Bilateral pelvic lavages were earned out at weekly intervals until May, 
1944, when the patient complained of severe pain in the nght lumbar region 
The roentgen film showed a large coral calculus in the pelvis of the nght 
kidney and two small calculi in the region of the lower pole The left kid- 
ney appeared to be free of shadow's 

A nght nephrolithotomy was done on May 17, 1944 The patient was 
discliarged tvith a nephrostomy tube in situ 

Bilateral pelvic lavages were resumed at weekly interv’als On August 2, 
1944, a roentgenogram again showed several shadows in the region of the 
nght kidney A film taken January 12, 1945 showed one large shadow in 
upper pole of nght kidney and a few smaller shadows in lower pole For 
the first ume since operauon, this film disclosed a few small shadows in 
low'cr pole of left kidney A roentgen film made on December 18, 1945 re- 
tenled a shadow about the size of a large bean in the lower poruon of left 
kidney A roentgenogram on May 20, 1947 showed a large tnangular shadow 
j in tlie pelns of tlie right kidney, and a smaller adjacent one Tlie left kidney 
presented two shadows in the pehis and a group of smaller shadows in the 
cgion of the left wing of the sacrum 

Julj 9, 1947 Left nephrolithotomy and introduction of a laige nephrostomy 

be because of sesere pcnnephntis and renal infecuon (infected hydrone- 
phrosis) 

Jul) 12, 1947 Operauon on the nght side disclosed a large pyonephrouc 
ij&cy containing many calculi The calculi were removed and a nephrostomy 
„tid>e was introduced The patient was discharged from the hospital with bi- 
lateral nephrostomy tubes in situ 

Since Jul) 12, 1947, treatment has consisted of high aad ash diet, fre- 
quent daily imgauons of renal pehes through nephrostomy tubes with Solu- 
tion G, weekly imgations of peUcs through ureteral catheters, using NU- 
445, and alternating courses of sulfonamides, peniallin and mandehc aad, 
depending upon the nature of the bacteria obtained from unne on culture 
Under this rouune the pauent conunues to li\e with a fair degree of comfort. 

Comment — ^This pauent is within a category in which conservative 
therapy is not one of choice, but of necessity Constant attention to 
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details by patient and physiaan is necessary to maintain (a) free 
drainage from the pehes of the inioHed kidneys (i) eradication of 
infcaion in order to presenc so far as possible tlie grcatlv reduced 
mass of functioning renal parenchyma 

DISCIKSION 

The modem (rend in urology is totrard extreme conscnatism in 
the treatment ol renal disease With the adtent of tlic latest chemo- 
therapeutic mci 1 and antibiotics results tn conserving renal tissue 
have greatly ini; ' \ed Fol!ov.ing the v.idc use of excretory urography 
by physiaans, im asing numbers of patients mih renal abnormalities 
are being referred a urologists much earlier than in the past In order 
to further tmproi results in the conservation of renal parenchyma, 
a more comprclu ti le excliange of information bctvvecn urologist and 
internist becomes necessary 

Probably one ol he most important considcmuons Is that the via 
biliiy of a discast kidney cannot be ascertained with any degree of 
certainty espcaal/v in the presence of an obstruction It is immaterial 
whether the obstrm non ts due to ureteral stricture or calculus with or 
sviihout tnfecuon / xcreiory urography in this category merely indi 
cates that a kidn< v fails to take the dye and is probably damaged 
Further considcnimns must be deferred until the obsiruciion is re 
licvcd and infection coninolled 

The mciliods commonly used to relieve obsimciion in tins category 
largely depend upon (a) the presence of systemic manifestations such 
as chills, fever (sepsis) and patn (6) the diaractcr of the organism 
recovered on ailturc in examples of urosepsis and (c) the status of 
the unmvolvcd kidney 

It should be noted that tlie chances of obtaining favorable results 
probably depend to a great extern upon tlic promptitude of establish 
mg drainage from the alfcctcd kidney In patients vsitb svslcniic mam 
fesiations resulting from urosepsis, the nceil for quick and complete 
relief of obstruction is urgent In those with obstructing urelcrai ca) 
culi prompt ureterolithotomy is the more efficacious procedure \\ here 
the ohsinictlon is due to stricture of the ureter or uicieroyscUit June 
lion wliicli cannot be overcome with urotcra] catheters even after com 
pletc ancsthcttolion temporary palliative nephrostomy mav lie the 
procedure of choice After this operation the stricture which is prac 
licall} always accompanied by some degree ol spasm usually suIhhIcs 
nifficicntly to permit the subscciucnt passage of ureteral ratliciets and 
hougics. 

\\hcn obstruction it incomplete and a ureteral cailicicr tan lie in 
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Following discharge from the hospital with two nephrostomy tubes in situ, 
the patient returned to the office for rouune bilateral pelvic lavage Intra- 
venous pyelograms (July, 1941) showed extremely dilated calices on the right 
side, the left kidney did not take the dye A group of shadows (calcuh) were 
seen in the lower pole of the nght kidney 

Nephrostomy tubes were remoied six months after operauon 

The patient returned November 13, 1943, after an absence of two years, 
complaimng of right lumbar pain and frequency At this time there was a 
group of shadows in the lower pole of the nght kidney, and several small 
shadow’s in the region of the middle calyx The left kidney was free of 
shadows, but there ivas a small shadow in contact with the left catheter oppo- 
site the spine of the ischium 

Bilateral pelvic lavages were earned out at weekly intervals until May, 
1944, when the patient complained of severe pain in the nght lumbar region 
The roentgen film shotved a laige coral calculus in the pelvis of the nght 
kidney and two small calculi in the region of the lower pole The left kid- 
ney appeared to be free of shadows 

A nght nephrolithotomy was done on May 17, 1944 The patient was 
discharged inth a nephrostomy tube in situ 

Bilateral pelwc lavages were resumed at weekly inten-als On August 2, 
1944, a roentgenogram again showed several shadows m the region of the 
nght kidney A film taken January 12, 1945 showed one large shadow in 
upper pole of nght kidney and a few smaller shadows in lower pole For 
the first time since operation, this film disclosed a fetv small shadows in 
louer pole of left kidney A roentgen film made on December 18, 1945 re- 
vealed a shadow about the sue of a large bean in the lower portion of left 
kidney A roentgenogram on May 20, 1947 showed a laige triangular shadow 
in die pelvas of the nght kidney, and a smaller adjacent one The left kidney 
presented two shadows in the pehis and a group of smaller shadows in the 
region of the left wing of the sacrum 

July 9, 1947 Left nephrolithotomy and introduction of a large nephrostomy 
tube because of severe pennephnus and renal infccuon (infected hydrone- 
phrosis) 

July 12, 1947 Operauon on the nght side disclosed a laige pyonephrouc 
kidney containing many calculi The calculi were removed and a nephrostomy 
tube was introduced The patient was discharged from the hospital with bi- 
lateral nephrostomy tubes in situ 

Since July 12, 1947, treatment has consisted of high aad ash diet, fre- 
quent daily imgauons of renal pelves through nephrostomy tubes with Solu- 
uon G, weekly imgaUons of pehes through ureteral catheters, using NU- 
445, and altemaung courses of sulfonamides, peniallin and raandelic and, 
depending upon the nature of the bactena obtained from unne on culture. 
Under this rouune the pauent continues to li\e wath a fair degree of comfort. 

Comment — ^This patient is wuthm a category in which conservative 
therapy is not one of choice, but of necessity Constant attenuon to 
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details by patient and physiaan is necessary to maintain (a) free 
drainage from the pclscs of the inwltcd kidneys (fc) eradication of 
infection in order to preserve, to far as possible the grcatl) reduced 
mass of functioning renal parencliyma 

DISCUSSION 

The modem trend in urology is toward extreme conservatism in 
the treatment of renal disease With the advent of the latest chemo- 
therapeutic means and antibiotics, results in conserving renal tissue 
have greatly improved Following tlic wide use of excretory urography 
by physiaans. increasing numbers of paticnu with renal abnormaliucs 
arc being referred to urologists much earlier than in the past In order 
to further improve results in the conservation of renal parenchyma, 
a more comprcliensive cxcliangc of information between urologist and 
internist becomes necessary 

Probably one of the most important considerations is that tlie via 
bihly of a diseased kidney cannot be ascertained with any degree of 
certainty especially m the presence of an obstruction It is immaterial 
whether the obstruction is due to ureteral stneture or calculus with or 
witliout infection Excretory urography in this category merely indi 
cates that a kidnty fails to take the dye and is probably damaged 
Further considerations must be deferred until the obstruction is re- 
lieved and infection controlled. 

The methods commonly used to relieve obstruction in this category 
largely depend upon (a) the presence of systemic manifestations such 
as dulls fever (sepsis) and pain (fc) the diaractcr of the organism 
recovcTcd on culture in examples of urosepsis and (c) the status of 
the uninvolvcd kidney 

It should be noted that die dianccs of obtaining favorable results 
probalily depend to a great extent upon the promptitude of establish 
ing drainage from the affected kidney In [laticnls wiih systemic mam 
feslations resulting from urosepsis, the need for quick and complete 
relief of obstniction is urgent In those wath obstructing ureteral cal 
cull prompt urcicrolitliotomy is the more cOicaaous procedure. Wlicre 
the obstniction is due to siriciurc of the ureter or urctcropelvac June 
non winch rannui be overcome with uracial caibclcrs even after com 
plcic ancitlictiiacion temporary palliative uephrostonty may be the 
procedure of choice After this operation ihc sirinurc which u prac 
tically always accoinpanieil by some degree of spasm iisiialli sulisidcs 
sumdcmly to permit the subicqucni passage of ureteral catbetrrs and 
bougies 

When olmnitllon is incomplete, and a ureteral raiheirr ran be in 
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troduced into the renal pelvis, but where the patient presents systemic 
manifestations of urosepsis, the question arises as to whether a ureteral 
catheter, or even two ureteral catheters, ivill suffice to dram the affected 
kidney effectively and thus relieve distressing symptoms This ques- 
tion can best be answered by introduang one large catheter or two 
smaller ones into the renal pelvis and noting whether or not there is 
adequate drainage When the urine is too thick to pass through the 
eye of the catheter, a supplementary nephrostomy is indicated 
Any contemplated procedure in this group of patients is based upon 
the status of the uninvolved kidney If die kidney, after suitable inves- 
tigation, proves to be impaired, it may become necessary to abandon 
prolonged nonsurgical conservative measures and resort to more radical 
procedures, such as nephrostomy or pyelostomy 
While chemotherapy and the various antibiotics have proved effec- 
tive in treaang urinary infections, it is important to remember that no 
drug is effective in completely eradicating a severe renal infection m 
the presence of impairment of renal drainage It might therefore be 
well to point out a few important prinaples involved in attempting to 
promote drainage in a badly diseased kidney 
Although the scope of this paper does not permit a detailed dis- 
cussion regarding the technics utilized by urologists in draining ob- 
structed kidneys, it is however necessary to know that for drainage to 
be effective, it must be thorough and prolonged For example, in 
ureteral stricture the ureter must be dilated at frequent intervals, and 
the catheter left in situ for hours or days, depending upon the degree 
of infection Where this fails to accomplish results, pyelotomy or 
nephrotomy should be earned out and the tube left in place suffi- 
ciently long to accomplish the desired result This may require weeks 
or months There should be no hesitancy in sending a patient home 
from the hospital with a nephrostomy tube, and insisting that he wear 
It until free drainage through the ureter can be restored 
The effectiveness of supplementary treatment of urinary infections 
with chemotherapeutic agents and antibiotics depends upon correct 
identification of the responsible organism To treat an infected kidney 
effectively, the physiaan must consequently have the cooperation of a 
trained bacteriologist The former practice of relying upon group' iden- 
tification of bacteria by stained smears is no longer acceptable In order 
to obtain the mavimum effect of treatment, frequently repeated cul- 
tures of properly taken speamens of unne are indispensable When 
the organism is identified, it is encumbent upon the physiaan to choose 
tlie drug best suited for its rapid destruction 
In certain instances I have found it of inestimable value to carry 
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out auajE upon the drug and organum in order to determine the pos- 
sible effectlscness of treatment This is particularly true when dealing 
Dith such organisms as Pseudomonas aeruginosa especially the mucoid 
variety, and Streptococcus hemolyucus 

Experience svitli the sulfonamides has convinced me that in many 
instances where one sulfonamide seems to be ineffectiie when giren 
alone it will clear up an infection when given with another sulfona 
mide of similar chemical nature, such as sulfadianne and sulfamcra 
zinc. In resistant infecuons with organisms of the gram negative group, 
simultaneous treatment with mandehc aad and streptomyan often 
proves eflecuvc 

Dunng the past pear we have been carrying on experimental work 
wath a new sulfonamide, NU-d45 * and after considerable study have 
used It with advantage in treaung stubborn renal infections caused by 
Pseudomonas aeruginosa and Escherichia coli where sulfadiazine 
and/or streptomycin failed to eradicate the pathogens The drug was 
administered orally in doses varying from 4 to IG gm daily without 
untoward cffecu and without tlic need for concomitant alkali mcdi 
cation It was also used in 20 {xa- cent solution for pxdvic lavage 

In dealing with impairment of both kidneys it is of the utmost tm 
piortance to carry out measures aimed at conserving cvirry bit of func 
tionmg tissue In die case of multiple renal calculi as exemplified in 
Case VI bilateral ncplirolithotomy may have to be picrformcd and 
nephrostomy tubes Icfi in situ cither picrmancmly or for long pieriods 
dcpicnding upxin the degree of renal involvement Chemical analysis 
of die calculi and tin pH conccniradon of the urine indicate the kind 
of medication rc<|uire<l to lavage the pelvis while the hictcnologic 
examination of the unne and the identny of the sjjcafic bacicna will 
suggest the nature of the drugs to he administered High acid ash 
diet 15 of value in these piaiiems Repealed and systematic cystoscopic 
ureteral dilatation is necessary to keep die ureters patent Before dc 
tiding on the advisability of removing nepbrovtomy lubes n fs neces- 
sary to ascertain tiiai the kidnq is free of calculi and infection and 
the ureter completely piatenu In many patients it is vinually impxuublc 
to prevent the refonmtion of calculi vvhen it may become necessary 
to remove calculi at frctpicnt intervals Tlic procedure is simple and 
can often he accomplished dirough the nephrostomy opieiung under 
sodium pcmotlial anesthesia Siiiiahir invcstigatiom must lie made in 
this group to rule out parathyroid tumor fhs-pscrprarailiyToidiim) 

•"Aainlral siud) eta NofSultoiumWe In ilir Tmimnn ot rnnaiv 

Traci Infcrtitml" lo If •" Ihr Jnurnal ill Lrol<,;Cl MMIJ lunnlicrf b, 

hr Iet» A 1 ifX ot Hc-flnun laRorfw Inc Niillcy S J ** 
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We have found that in many patients the stones are composed of 
triple phosphates and the urine is highly alkaline Here we have used 
Solution G in irrigating die renal pelvis through the nephrostomy 
tubes as well as through die ureteral catheters At^times it becomes 
necessary to irrigate the pelves frequently during the day, and a mem- 
ber of the patient’s family is then instructed in the method of carry- 
ing out pelvic lavage at home through the nephrostomy tube Un- 
toward results are rare 


CONCLUSIONS 

Failure to visuahze a renal pelvis in excretoi'y pyelograms should 
not lead to the presumption that the kidney is devitalized, or so 
seriously involved as to require nephrectomy The inability of a kid- 
ney to excrete dye may be due to temporary inhibition of function 
resulting from obstruction or infection, or both Many kidneys can 
be salvaged if an attempt is made to reappraise their functional status 
following the establishment of free renal drainage and the control of 
infection This is effected by ureteral cadieter, pyelostomy or nephros 
tomy, depending upon the nature of the obstruction, the degree of 
urosepsis, and the status of the other kidney The establishment of 
drainage by cystoscopic ureteral procedure, whenever possible, is pref- 
erable to nephrostomy or pyelostomy Drainage, to be effective, must 
be earned out over long periods It is therefore advisable to obtain the 
complete cooperation of the patient before insututing a course of 
treatment, by carefully explaining tlie problem involved and the exact 
nature of the contemplated treatment He must be made to realize 
that, despite treatment, restitution of renal function may fail and 
nephrectomy become necessary 

Constant access to a reliable bacteriologic laboratory is indispensable 
in the achievement of maximum results Unless the identity of the 
organism responsible for the infection is established, one cannot expect 
to derive full benefit from our modem chemotherapeutic agents and 
antibiotics which are so essential in correct treatment Bacteriologic 
assays are of inestimable value in determining the selection of the most 
effective drugs to combat renal infections To prevent the possibility 
of drug resistance, once a drug is chosen, it is necessary to use it in large 
doses and for a sufficient time to completely eradicate the responsible 
organism The effectiveness of sulfonamides appears to be enhanced 
when used in combination, i e , two sulfonamides of similar chemical 
structures, instead of one 

Ureteral dilatation and nephrostomy or pyelotomy are often indi- 
cated in the treatment of severely diseased kidneys If infection is pre- 
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dominant cspcaally witli the gramnegamt: organums itngatioiu o£ 
the renal pelvis with NU-445 is highly recommended In c^ampIe3 of 
calculosis or rapidl) recurring massive phosphatic renal calculi in 
the presence of highly all^line unne frequent irrigations of the pelvis 
through the nephrostomy tube and through the ureteral catheter vntli 
Solution G and the acid ash diet arc highly desirable. Hyperpan 
ihyroidism must be ruled out in this group of pauenis 
In dealing with viul irreplaceable renal parenchyma every attempt 
to conserve tissue should be made, regardless of tlic cllorts rcquir^ 
on the part of the patient and physiaan to accomplish this end 
Ncplirectomy here should be considered a procedure of last resort. 

New Vo*k City 
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triple phosphates and the urine is highly alkaline Here we have used 
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tubes as well as through the ureteral catheters At^times it becomes 
necessary to irrigate the pelves frequently during the day, and a mem- 
ber of the patient’s family is then instructed in the method of carry 
ing out pelvic lavage at home through the nephrostomy tube Un- 
toward results are rare 


CONCLUSIONS 

Failure to visualize a renal pelvis in excretory pyelograms should 
not lead to the presumption that the kidney is devitalized, or so 
seriously involved as to require nephrectomy The inability of a kid- 
ney to excrete dye may be due to temporary inhibition of function 
resulting from obstruction oi infection, or both Many kidneys can 
be salvaged if an attempt is made to reappraise their functional status 
following the establishment of free renal drainage and the control of 
infection This is effected by ureteral catheter, pyelostomy or nephros 
tomy, depending upon the nature of the obstrucuon, tlie degree of 
urosepsis, and tlie status of the other kidney The establishment of 
drainage by cystoscopic ureteral procedure, whenever possible, is pref- 
erable to nephrostomy or pyelostomy Drainage, to be effective, must 
be earned out over long periods It is therefore advisable to obtain the 
complete cooperation of the patient before instituting a course of 
treatment, by carefully explaining the problem involved and the exact 
nature of the contemplated treatment He must be made to realize 
that, despite treatment, restitution of renal function may fail and 
nephrectomy become necessary 

Constant access to a reliable bacteriologic laboratory is indispensable 
in the achievement of maximum results Unless the identity of the 
organism responsible for the infection is established, one cannot expect 
to derive full benefit from our modem chemotherapeutic agents and 
antibiotics which are so essential in correct treatment Bacteriologic 
assays are of inestimable value in determimng the selection of the most 
effective drugs to combat renal infections To prevent the possibility 
of drug resistance, once a drug is chosen, it is necessary to use it in laige 
doses and for a sulfiaent time to completely eradicate the responsible 
organism The effectiveness of sulfonamides appears to be enhanced 
when used in combination, i e , two sulfonamides of similar chemical 
structures, instead of one 

Ureteral dilatation and nephiostomy or pyelotomy are often indi- 
cated in the treatment of severely diseased kidneys If infection is pre- 
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domiTiam cspeaall> tmA the gram negative organisms irrigations of 
the renal pclsrs iwth NU-445 is highly recommended In examples of 
calculosis or rapidlj recurring massive phosphatic renal calculi, in 
the presence of highly alkaline unne, frequent irrigations of the pelvis 
through the nephrostomy tube and through the ureteral catlietcr tilth 
Soluuon G and tlie acid ash diet arc highlj desirable. Hjperpara 
thjToidiim must be ruled out in this group of patients 
In dealing tilth vital irreplaceable renal parcnclijTna ever) attempt 
to conserve tissue should be made, regardless of the clTorts required 
on the part of the patient and ph)aiaan to accomplish this end 
Nephrectomy here should be considered a procedure of last resort 

New To»x City 




ATNTRICULAR PREMATURE COVTRACTIONS (EXTRA- 
Sl'STOLES) A THERAPEUTIC CHALIXXGE 

ItaloF \ousi ME)^F_\aP* 

One often \sonders t\hcihcr tlierapeuiic nihilism is bom of an alti 
tilde of the futilii) and uselessness of thcraps or the ignorance of the 
subject of therapeutics and its matcnals. Poljpharmaq and man) 
other unsaenufic measures hue been justl) suept aira) b) the con 
centrauon of powerful sacmific light upon ihc hodge-podge presenb- 
mg of the older da'is Saence demands the specific drug for tlic treat 
ment of the disease In the absence of the specific method treatment 
cannot be applied. The attitude of tlierapeuiic nihilism results There 
are. howeser \-ar)ang degrees and grades of spccificit) A full knoul 
edge of the potenuilities as well as the limitations residing in scecril 
possible modes of treatment ma) often be of great benefit to the pa 
tient. Different drugs nia) possess therapeutic actmt) in the problem 
under consideration Sodium saliqlaie for caamplc can be sub- 
stituted b) eight etjuall) elfectis-e salicslatcs if jiropcr dosage and 
absorption equalization is arranged 

Case J, — Atrs, C P depressing!) Inlrodiiccd her nor) iridi die itjtement 
that she wai told she had e.xiras)stoles. They base the same significance as 
* few gray hairs may have, so forget them " She tried this form of therapy 
hut. as she lUtes, I can t because my heart jumps up In m) throat it turns 
orer does frequent flipflops and. svom of all »cu up when ] try to get to 
sleep " The result is htperexcitabHlty nersousness. iniomnia nocturia nnd 
more disturbing the convfclion that icrtoui heart dlieaie li present no mat 
terivhat the doctor lold her A housetvdle 50 )ean of age para \ her major 
complaint conccntratei upon the “ikipplng or “iiopping" of the heart lor 
•he past five years. Belching of gas ssflhnut special refereoce lo die lime or 
charaaer of the foods hai been present for fifieen )ears. There ii some pain 
and itlflness in the bach, shoulders arms and fingeti. She temeralien no 
senous illnesses or operations. Her mcmirual periods uiip|>cd fourteen 
Tran prcsiousi) svilhmii much asvidsiesl dlsuirluiirci. She has Vnmrn of 
•omc elevation in the blood pressure lot len )ean bm the readings svere 
nm imparled lo her 

The physical cvaminalion conolioraied the patient s cnniplatm m ihr esi 
dence presented by the irregular pulse svascs. rins Inegulatiiy of (he pat 

Piom ihc tlepstimnii id Mnlltlar Losnia I iilsmln School of 'Mlilne 
Aucsullng 1 ll)tiflan CjioV Coimtr limplijl aulrmsn Vienllflc Osmmltice of 
Hrtloen Inulliur lor Mollcal Rrseairli \iie lirsolml Cool Coonis rtailoaie 
Ssiwot or Steillflnr l‘tofr"i ' aoil aultmsii of she Uepsiimeoi of Mnllcloe Iannis 
' al'tTiii) Mriltal Vl«»d 
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pated pulse wave when performed with synchronous auscultauon at the 
heart did not completely clanfy the diagnosis of the arrhythmia because only 
occasionally could the compensatory pause be accurately detected The blood 
pressure was 200/106 A slight penartenal streaking was noted in the eye- 
ground examinauon, however, tortuosity was absent The heart showed slight 
enlargement to the left, measunng 10 5 cm to the left of the midstemal line 
There were no murmurs The sounds were strong There was an evident 
arrhythmia, presumably frequent ventricular premature contractions, but 



Fig 171 — Mrs C P Ventncular premature contractions onginatmg in the right 
ventricle, near the base of the heart These are not interpolated extras) stoles, as 
close measurement viU disclose 

the diagnosis could not be definitely made by auscultauon alone The ab- 
dominal wall shoned considerable relaxauon rvith some diastasis, but tu- 
mors, masses, areas of tenderness and ngidity were not detected. The re- 
flexes were normal A defimte prolapse of the uterus with protrusion of a 
lacerated scarred cerrix w'as easily seen The blood count, unne and Kahn 
were normal The 2 meter chest film corroborated the slight left heart en- 
largement but in addiUon showed some moderate widening of the aortic 
shadow When checked in the oblique posiuons by the aid of the fluoroscope 
the widening was apparent onl) in the anterior posterior views 
The electrocardiogram (figs 171, 172) shows the heart rate of 80 with 
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frequent vcntncnlar prematUTe contracuons (etiraniolo) Ttev* appetr 
Cflifooilar to etiology Tber are of nght imtnnjiar onqjn annns in the taic 
of the heart rather than the apex. Tb** contuiin^ clmital pattern ir casffp 
trplajned hj- the dcctrtxardjographic naanj There i> no cceupemaicrr 
pose except in the one instance nouced in the bejmnin; poruon of the 
C. F IV nnp. Except for this oner each sentnrUar cratracuon is foUovTd 
hfo nodal premature contraction (citrasj’Hole vitb sciq slight aberratioa. 
f'tesitmablp the ventnailar premaitirc contras aos arcing near the base o' 



ittrt pnyiccei seen' s.-ehr der-ee o' r^'-cc-aie seieexjrwe vijii, 
•noted ti- amcr cninci.cr' node to xxji-'r prrriacrne exemmee, -v 

"^eie b_<-r oxJd anie 'ndep^a'enifi ^ cecre e-e FtTfdtdder a*ta 

^■rea Eiitro-3 etmaf *-ert stodrex report Deraimv a ehcijanst^ 

pees^eed on tb- b>s.i a/ sV I J=q he. eer of a.od rnnet 

'•’-Oir.nni. 

T'reeir-a- Co'-rrr^o— 71f-e dntii-m ocas ni*-de to treat the 

^itnhmu. at ntjf at to afcrrp to fTenc tli 'l“=eee.:c parea. The 
'*'«nstc,.c 3 vert vxtvite^- to arts* 'ra=i nro treiah e tctarcei. ere 
or fneettora!. tl- oJt'- treTo: f-nes er =Zi. chc-Secrcut^ 

Thttap^j^ exp- -ato- fcat dfexor” "a ed that ih- laiirrle- ^r 
“^Iscacrd ts ve^. v^ez^t-L nrvl- cx-rxeev-are-s. The- parrenr. 
Erien the is'l’Tir-tiz ttxnlttcuuvi o' clrapc 
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Phenobarbital 

06 

Quinidine Sulphate 

90 

Acetophenetidm 

12 0 

Sal^sal 

16 0 


Mix and divide into capsules No 60 

Directions A capsule to be taken after meals and at bedtime. 

The patient returned in two weeks stating the pains had disappeared 
but the heart still bothered her This was parucularly stressed by a 
dramatic pose in which she grasped her neck with both hands, the 
palms facing the ceiling of the room The hypenrritabihty of the 
anxiety type indicated the necessity for sedation She was told to take 
a teaspoonful of tlie following mixture in a little water after her meals 
and to double the dose at bedtime 




Phenacetin 

20 0 

Potassium Bromide 

20 0 

Sodium Phenobarbital 

1.5 

Lixa Beta to make 

240 0 


Shake 

Upon her return two weeks later she announced she was cured, that 
this was the first relief she had ever obtained Fortunately the electro- 
cardiogram substantiated her statement, demonstrating the absence 
of the ventricular premature contractions, although there still was 
present a P-R interval of 0 2 second, left axis deviation, slight slur- 
ring and a somatic tremor The blood pressure was 158/90 She was 
told to continue the medication only in the evening, a teaspoonful 
in water at bedtime There have been no recurrences, and evidences 
of bromism in the blood level or skin have not appeared 

Contment — ^The improvement or recovery is not attributed to the 
potassium ion Experience with potassium medication either as chlo- 
ride, atrate, or acetate has been very discouraging in the manage- 
ment of ventricular premature contractions The sedative activity of 
the bromide and the phenobarbital components are given the credit 
for the improvement This is frequently noted even where the extra- 
systoles do not disappear The apprehensive factor is allayed by 
diminishing or abolishing somewhere in the reflex arc the consaous- 
ness of the disagreeable sensation of irregular heart action 

PHYSIOLOGICAL CONSIDERATIONS 
Ventricular premature contractions are the most frequent arrhyth- 
mias encountered in the ambulatory patienL They may have their 
origin in any location in the heart WTiile speaalized localizations or- 
dinarily initiate and control impulse production in the heart, the in- 
herent potentiality of rhythmiaty or automaticity (impulse forma- 
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Uon) u a property possessed by all cardiac tissue If heart muscle ad 
jjcent to a focus of abnormal sumulus production is not in the re 
fractory phase it is irritable or stimulable It responds tvith anoilicr 
property possessed by heart muscle, namclj contractility In addiuon 
to these three properties of heart muscle rhythmicil), irritability and 
contraaihty, there exists conductinty This is the ability to transmit 
impulses oier the cardiac tissues It is quite obnous then that prt 
mature contraaions parucularly the scntricular types, are disanctly 
abnormal contractions The stimulus anses in an abnormal site. Sec 
omlly It IS transmitted over abnormal palhivays, contiguity rather 
tlian the normal conducting system determining the route of trans- 
mission The muscle contraction likcinsc spreads as the result of con 
tiguity stimulation Conduction and contracuon extend from one sen 
tndc to the other rather than the normal synclironous simultaneous 
distnbution of stimulation conduction and contraction to both sen 
tricles Necessarily tunc relauonship in iJie cardne cycle fs usually 
disturbed 

Generally iihcn they appear occasionally little or no disturbance 
results m the cardiodynamic effects. If houcser they are scry frequent 
particularly uhen assomated inih oiganic heart disease some impair 
ment m tlie cardiac minute \oIume ompui may be produced Houcser 
the ctiologic heart disease and the condition of the heart muscle is ihe 
mucli more important determining factor 

CXASSiriCATTOV 

The cause of the genesis of the focal impulse is unknoira Many 
indinduals in fact the great majoniy luih scnirinilar prcmmirc 
contractions do not possess heart disease, nor do they iicceswrili has-c 
tmy increased liahdiiy to dcselop heart disease. It Ins thus become 
comement to classify clinically the scnincuhr premature contrartions 
into the following four grou|>5 This classification aids considerably 
*0 determining the course of the tlicrapcuiic procctlurc 

I Nersous or functiomi in origin Here there mmol be demon 
•traicd any direct or assoaated cause dcspiic a ihoroiigh careful his- 
tory physical cxaminalion and lalmralory studs T he response m il^ 
group 10 therapy is best obtained by ihe sedans c group of drugs repre- 
•emed by the bromides plicnobarbiial or chloral hyalmte Small dosage 
♦oil frequently accomplish the desired cITtet ^ 

2- Reficx origin riicre is the ficsiueiii clinical 
Pcpiic ulcer gallbladder and beer disease 
hast assonated cMiasssioIcs in the clinical j' 

•P> dteury, imalicmal or opctaiisc j, < 
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diseases -will cause tlie extrasystoles to disappear Likeivise, functional 
gastrointestinal disorders, when treated, will show the disappearance 
of the arrhythmia 

3 Toxic etiology One of the common causes of ventricular pre- 
mature contractions is digitalis This drug may produce a character- 
istic grouping of extrasystoles which is called digitalis bigemtny or 
trigeminy (Fig 173) 

In the presence of extrasystoles of nervous or functional etiology. 



Fig 173 — Diginlis bigcmiri) — rcgulirl) rcciirnng ventnailir premature contrac 
tions uith P-R inteml of 0 24 second in Lead 11 


reflex ongm, or toxic sources, tlie use of digitalis greatly increases the 
number and frequenq' of this arrhythmia Various general and local 
anesthesias produce toxic extrasystoles In certain susceptible indi- 
vaduals tobacco, coffee and alcohol induce ventricular premature con- 
tractions Barium chloride and other drugs may have a similar effect 
Allergic states and reactions are frequently accompanied by extrasys- 
toles The therapy in this group is obnous and the causative factor can 
frequently be named by the patient from his oim expenence The 
cause can thus be remoied 

4 Organic heart disease docs commonly present vcntncular pre- 
mature contractions They are frequently multifocal in origin (Fig 
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174) Hypcrtensis-c, anenosderotic, rheumatic and thjTotoxic heart 
disease as well as acute myocardial infarcuon have this assoaated 
arrhythmia Premature contractions may be combined uith other 
rhythmic disturbances of the heart or may precede and possibly lead 
into such serious disturbances of rhythm as sentricular tacliycardia or 
scntncular fibrillation A note of cauuon must be intci^cctcd in the 
use of digitalis nherc scnlricular uctrasyslolcs arc present m organic 



171- — Miilitftical orlptn of prrmaturr scnuiciibr coniracilons In severe enro- 
leu) sMcrfosdciolIc ill'ra^c rticre aic icsml ailcfacu due to moictncnt nbtch 
al«> dblorc iJie elrcirocinliojaani Auilculjr Cbnlblkin b alio proetil 


heart disease. If the indications (or die use of the drug are present 
exiremc care must be c-Ntrciscd in Its adminlstraiion Congcstisc heart 
failure particularly the more chronic form luth multifocal scmncuhr 
cxtrasvstolcs \m 11 most often be bencfiictl by the drug Oirrdosagemay 
easily produce bigcminy Vcninnilar premature contractions by digi 
labs tberaps mas increase in frciiiiciirv and scnlricular tarbscardia or 
fibrillation mas lie imliiccd Sloss rather than rapid digiialiration is 
thus the safer procedure 

DJACNOSia 

Tlic arrhythmic stntnnilar action mas lie unnoiiced by the pa 
titnt but in the livjscnrniiiis-c indisadual profound lubjeciise senra 
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tions and fear may be induced Heart consaousness and palpitation 
are frequent complaints The common forms of extrasystoles occur in 
die slower cardiac rates, particularly when the patient is at rest At 
bedtime, when recumbent with slow cardiac rate, the accentuated 
venous throb in the jugular veins induced by auricular contraction 
with the right atrioventricular valve dosed adds to the discomfort 
produced by the premature ventricular contraction The normal ven 
triculai contraction following the compensatory pause is more force- 
ful because of the longer filling period Sleep is thus prevented As the 
heart rate increases from emotion or exertion, the arrhythmia dis 
appears This is the reason why extrasystoles are not found in the elec- 
trocardiogram taken under the stress of emotional sumuli produced by 
die experience in the electrocardiographic procedure 

Physical activity or exercise testing also aids in differentiating auric- 
ular fibrillation and various forms of heart block These latter are un- 
influenced or aggravated, while extrasystoles disappear Thus dinical 
recognition is usually easy where the extrasystoles are infrequent The 
premature appearance in the cardiac cy'cle, the simultaneous ausculta- 
tion of die heart sounds "with pulse palpation, and the compensatory 
pause readily aid the diagnosis of this arrhythmia However, the elec- 
trocardiogram IS often necessary and easily indicates the diagnosis 
The pattern is typical, as would be expected from an activity result- 
ing from an abnormal stimulus arising in an abnormal location, trans- 
mitted over abnormal pathways Time relationship, direction of waves, 
contour of deflections and amplitude are the abnormal changes usually 
produced Thus the ventricular complex is bizarre, widened, height- 
ened, occurs prematurely It is followed immediately by a T wave op- 
posite in direction to the main deflection without an S T interval 
present A compensatory period of cardiac electric inactivity usually 
follows 

Case II — Mrs M H , a 59 year old houseivife, has been under medical 
supervision since Noi ember II, 1943 at which time a diagnosis was made 
of inacuve rheumatic heart disease, mitral stenosis and regurgitation wth 
slight cardiac h)pertrophy There have been no evidences of congestive 
heart failure all during the relauiely frequent wsits to the office She has 
been able to carry on all her household duties despite knowledge of her 
rheumatic heart disease for forty years wnth the usual adnce to do only light 
duties Four full terra pregnanaes were included. Dizziness, w'eakness and 
palpitauon were the onginal complaints presented Definite improvement oc- 
curred under tonic medication as her weight increased from 109 pounds to 115 
pounds In Februar) 1945 v'entncular premature contractions were found 
as the subjective disturbances of nervousness, insomnia, palpitauon and 
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“nect choking became the complaint Rclathe!) infrctjucntlj occurring 
extrai)Holes u-crc registered in ihc electrocardiogram Ulusirated (Fig 175) 
The history dared lefcral months back as to their ongin aisoaated rntji 
the netrout strain induced by caring for a bedridden seriously til relauie. 

Treatment and Courte — ^The patient ti-as gnen the follotnng pre- 
icnpLion 

Phcnobarblral }J) 

Papa\-cnnc Iljclrochloride 4Ji 

Ouinidinc Sutpltaie Bi) 

Thcocaldum ICO 

MK «nd dMdc imo ap^ulci No CO 
Directions A apsulc after breakfast and «i l>eUifme 

The jnstnictions ncrc to return tn one month Complete disappearance 
of the arrhythmia noted nt iJit rc\isii Tlie capsules sverc idMScd 
onlj upon retiring After one month the medication tsas discontinued 
The patient found however dial under emotional stress or secondary 
to upper respiratory infections to whicli she w’as susceptible, tltc pre- 
mature contractions returned She requested a return to the mctlica 
tion Under the present arrangcnicnu in operation since 1W5 she 
resumes die medication as needed die extras) stoics being rcadil) 
controlled by the relauvel) small dosages included m the compounded 
prescription 

CAJt 111— E A. tt 44 )car old truck driver entered die ofTicc Sepiem 
her 11 1944 tWih a hutory of heart trouble for six months This was recog 
nited while undergoing a periodic occupational ph)'ilcal examination He 
had been adWsed to discontinue his occupation He had no complaints and 
v-as able to cany on his heavy physical tasks wiihoui an) thlTicuh) The 
complete ins*cnior) of ihc s-anooi S)-«cjm disclosed no »ubj«u%c csidcnce 
from the inquiry The past history was abo surprisingly negaiuc excqjt for 
a tonsillcaomy at 29 )*can of age performed because a complaint of back 
pain 

rhjncal cxamuntion and laboratory studies dcmonitratcd csseruiall) nor 
mal findings except for r pronounced arrhMhmia of the pulse and heart 
sounds. The clinical dngnmis of renincular premature contraaions n-as 
arristrd at only after prolonged auvuhation of ihc heart ami palpauon of 
the pulse This was posMhIe Injcasisc the pnmnuncnl airl»)ihm}a vntild 
diangc 10 an occasional sentncuhr premature mntranion Tlie elrcinv 
rardiognim shovi-ed the frequent and \-nriom combinations such as bigcminv 
in Lead H and rcadil) indrraied ilic diagnmis of frr*|uent sentneubr pre 
iiumrc fDntraftlons (Fig I7C) Tlie xray of ihe chr-vt the luul mctalioUc 
and the exercise testing all gasr normal csidenre The nun was told to 
continue working As he was a kshanjic unemnornul ivpr nf indiiidual the 
dbgnrMtic implications in the classification ptesioudj ouihnnl did mn >rcni 
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1-ig 175— Mrs M H Occasional semnciihr picitnuire contractions of left 
\entnailar origin which scriousU upset patient but whidi rcadil) responded to 
management described 


S 
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to apply in group I However reflex, toxic and organic causes likeivise were 
inapplicable 

Treatment and Course — ^The iniual therapy in view o£ the absence 
of renal disease was as follows 

Potassium Acetate 65 0 

Syrup of Orange 90 0 

Peppermint ivater to make 240 0 

Directions A teaspoonful in half a glassful of water 
five umes a day 

Diuresis was produced but no effect was noticed on the presence of 
the extrasystoles This is the usual response which experience with 
potassium medication shows Papaverine hydrochloride in 0 1 gm 
dosage four times a day was next used He complained of slight 
drowsmess but no effect was produced on the arrhythmia The medica- 
tion ivas tlien changed to quinidine sulfate, capsules 0 2 gm each, to 
be used starting with one daily and increasing to five a day at three 
hour inten'als He returned in one week with his arrhythmia un- 
influenced but disturbed by the cmchonism produced by the prescrip 
tion 

Symptomatically the ventricular premature contractions produced 
no complaints whatsoever The occupation of the patient was not 
influenced in any way by the arrhythmia The challenge to the thera- 
peutic competency of his physiaan was the principal indication for 
the continuation of the treatment trials The diagnosis was apparently 
of functional origin Tablets Belladenal Sandoz, one-half tablet before 
breakfast and supper, ivere prescribed There was a great diminution 
in tlie frequency of the extrasystoles The dose was then raised to one 
tablet after meals and at bedtime, four tablets daily The arrhythmia 
disappeared The tlierapeutic test indicated the functional etiology 
of the extrasystoles The response to this drug, a combination of 
bellafoline (belladonna alkaloid) mth phenobarbital, suggested the 
response could be either the result of an increase in the heart rate 
(ivhich was not demonstrated) or more plausibly the following ex- 
planation The extrasystoles were of central origin from the hypo- 
thalamic area as Beattie and Brow have demonstrated localization 
of a focus in the experimental animal Reduction in dosage to one 
tablet daily maintained the normal mechanism without return of tlie 
ventricular premature contractions 



A CLIMCAL-PATHOLOGICAL STUDY OF THE EFFECT OF 
SiPHILIS ON THE HE.VRT AND AORTA 
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SlTHrLTTIC AORTmS 


Syphilis plays an important ctiologic role m the causation of heart 
disease especially in adult life It has been reported iliat up to 10 ]Kr 
cent (Musscr’) of all patients tsith latent syphilis hate syphilitic 
aortitis IVhitc^ found slightly otcr 50 per cent of eases uith posituc 
serology lo base syphilitic aortitis. In some parts of the country 
esptaally in the south syphilitic heart disease is estimatetl to cause 
as niiicli as 25 ]>cr cent of all cardiac disease, tulli the Negro a fre- 
quent \aaim. 

In our experience syphilis docs not play sucli a large role in car 
diac disability The fact tliat the Negro lites better in the tionh and 
IS treated earlier may explain the lower inadcncc of cardiac syphilis 
in the colored race in this part of the country Tlie arniinstancc 
that rheumatic heart disease is less common in the south than in 
lilt north may help lo explain this disproponion 

We have had the opponuniiy at the Nets lorh Dty Hospital to 
obsenea large aniouni of syphilitic material both in the dime and at 
necropsy This matt rial did not follow the generally accepictl pattern 
as to sctcriiy of the dinical course duration of failure and sudden 
fatal termination of the disease. In most rases of uncomplicated 
syphiliiic aortitis the disease was laicnt and the symptoms ml Mans 
paiiciiLs hs-cd a normal life span free of canine symptoms and died 
of a toially unrdatid disease It wns. therefore regarded as worth 
while to renew ilic clinicil course and the necropsy ruidings in 112 
of s)phjhiic IiCTPi discisc 

Pathology of Cirdioeascular Syphilis.— Ssphilis is m e«cnrc a 
lirotluclne easciihr disease The sasa s-asonim normally /icnetratc 
■o the outer third or at inosi to the outer half of the media T he 


rum, Ihe moJlnl M-oi<n o( tin W Ij.itcncc Wmiemnre an, I IImiit Ma.t. 
rji> ffr>.pinf 

rfipUUn Ciiv am! Moniefiorr HewpitaW \wifiAtr OlnJ/al i 

d 

'-niumbu *»-*««■ 
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Ultima normally is not vascularized and depends upon diffusion 
through the endothelium for its nutrition Infection witli syphilis 
results in a growth of the vasa vasorum through the entire media and 
evtension into the intima, whicli becomes greatly thickened, pro 
ducing typical syphilitic placques The surface becomes finely or 
coaisely wrinkled and irregular, due to scattered areas of fibrosis Con- 
nective tissue in the intima invades the aortic ring and often en- 
croaches upon the orifices of the coronary arteries and their extension 
into the aoruc wall Involvement of the vessel wall beyond the orifices 
IS extremely rare The syphilitic process usually ends abruptly at 
the abdominal portion of the aorta Rupture through tlie intimal 
tissue may lead to small dissecting aneuiysms in the ascending 
aorta 

The syphilitic lesion in the aorta may lead to insuffiaency of the 
aortic valves in one of two ways (1) by widening of die commissuies, 
or (2) by narrowing of the cusps as the result of rolling and thicken 
ing of the edges due to extension of the luetic process to the valve An 
important contributory factor is focal degeneration of the muscular 
and elastic layers of the media Fibrosis of the media develops and the 
aorta becomes dilated Destruction of the elastica in the media lowers 
resistance of the wall of die aorta and may, depending upon the extent 
of the lesion, lead to saccular or fusiform aneurj'sms (Carr,® Saphir 
and Scott ■*) 

In addition to die syphilitic lesion in the aorta, superimposed arteno- 
sclerosis plays a significant role in the disease Martland ® has shown 
that die cliief lesion in acquired syphilis of the aorta is a supraval- 
imlar sclerosis and that most of the changes depend upon this lesion 
Atheromatous placques are common in the aoita in the absence of 
syphilis, but are limited to the intima Syphilitic infection favors the 
imasion of fatty material dirough the vasa vasorum as well as through 
the Ultima Thus syphilis removes one line of defense of the normal 
aorta against atheromatosis (Leaiy “) It is evident diat by this means 
the frequent and early association of artciiosderosis with syphilis of 
the aorta is favored 

Finally, endarteritis of the vasa vasorum may develop and decrease 
the blood supply to the new vessels in the intima As a result there 
is scar formation and necrosis of the intima 

Though syphilis may attack the cardiovascular apparatus in several 
wa)s, the lesion most commonly encounteied is aortitis and its com- 
plications Spread of the infection takes place by way of the lymphat- 
ics Since the first portion of the aorta is ver)' ricli in lymphatics, this 
part IS the common scat of the luetic lesion Aortitis may be localized 



UFLCT OF s\pnius ON lU^T A^D AORTA I-Ml 

or diffuse and depending upon tlic area insohcd there mi) be tsso- 
aated aneurysm salsiilar disease or coronary osual stenosis 

For pracucal pur]>o5C3 cardiosTiscuIar syphilis may be chssificd as 
follotss 

I Aortitis 

(d) Aoruiis, uncomplicated (6) aortitis ssith dilatation of the aorta 
snth or snthout aneurysm or funaioml aortic insutliacncy' 
(c) aortilis with tabiilar disease produang aortic insulBciency 
and (d) aortitis mih coronary ottial stenosis. 

II Insohcmcnt of myocardium 

(d) Gumma of myocardium (fc) myocarditis. 

III Iniohcnicnt of conduction system prrxlncing arrliytlimias including 
lican block 

Uncommon types of cardiac sypliilis sticli as gtnnmatous aortitis, lo- 
caliJcU and diffuse gummatous myocarditis and gumnntous aortic \al 
ruiitis has e been reported but arc of little cJinical significance.' * • J** u 

s\TinLmc AORTms without ialstiijUi discasc 

Analysts of Clinical and Posimoricm Findings — ^This group com 
prises 34 eases. Tlierc tccrc 21 ythilc (16 male 5 female) and 13 Negro 
(7 male 6 female) patients. Tltc ages saned uadcly I yeas SO years 
old 6 yycrc 40 to 50 all the others yicrc oecr 50 years of age 

It IS interesting that the yyhltc greatly outmimbcrcd the colorcti 
patients, though the N'cgro population of the City HtHpilal Is high 
The loyycr pro]>oriion of Negro to yshitc patients is in interesting con 
tradistinaion to that in the south uherc the proportion of syphilis is 
fnudi higher among the Negro than among the sshitc popnlaiion 
(Musser ') 

Pain — Pain seas an important symptom in 12 of 34 patients. It was 
caused by cardiac infarction in 2 instances yyith pain lasiing one day 
and three months rcypectivcly In 1 an aneurysm si liirh finally nipiiircd 
*uid caused pain lasting for tsso months Marked hypertension and 
coronary sclerosis had caiiscel pain in 2 of the patients for slv scars 
Acute endocarditis of the aortic yaUc sns found m I patient siith pain 
ul sesen necks duraiion Syphilis of the alwloininal aorta yi-as ohsened 
tn I jutieiit yiilh liarkarhe lasting si\ yean Carnnoma of the lung 
curnnonia of the cssijiliagyis, inirttinal lulierculosis pulmonary tuber 
tulosiy and pmuinoniJ each had caused cliest pain in other Instances 
1> ts esidcni that pam sits CNphineil Iis some cause other than sspliihy 
”> practically eixn rase except 1 (Table 1) 

Phifinra — flsspuca iias a stgnifinnt mmidamt in 15 fS male 
nialr) jiaiicnis In escry sn < a cause other than iincomphcatol a* 



TABLE 1 

The Role of Syphilitic Aortitis in the Causation of Pain 


Case 

No 

1 Duration 

Age 

1 

Syphilitic 

Involvement 

1 

Associated 

Heart 

Condition 

Cause of 
Death 

Heart 
Weight 
(gm ) 

1 

1 day 

64 

Aorta 

Acute coronary 
occlusion 

Acute cardiac 
infarct j 


525 

2 

3 months 

53 

Aorta 

Acute infarct 


800 

3 

2 months 

44 

Aneurysm of as- 
cendmg and 
desecnding 
aorta 

Marked coro- 
nary sclerosis 

1 

Rupture of 
aneurysm , 

1 


4 

1 year 

30 

1 

Ascendmg aorta 

1 

1 

Pulmonary 

tbc 

225 

5 

3 months 

1 

45 

Descending aorta 
with aneurysm 


Carcinoma 
of lung 

Normal 

6 

5 years 

47 

1 

1 

Entire aorta 

Hypicrtension- 

246/136 

Slight sclerosis 
of coronary 
artery 

Fhilmonary 

infarction 

800 

7 

1 1/2 
months 

64 

Aneurysm of 
transverse 

aorta 


Caremoma 
of esoph- 
agus 

Small 

8 

6 years 

66 

Abdominal aorta 


Carcinoma 
of bladder 

Normal 

9 

6 years 

54 

] 

Aorta 


Tuberculo- 

sis 

Pulmonary 

infarction 

200 

10 

? 

1 

Ascendmg aorta 
Narrowing of 
coronary ostia 


Pulmonary 

tubercu- 

losis 

425 

11 

2 weeks 

i 

i 

59 

Entire aorta 


' Broncho- 
pneu- 
monia 

475 

12 

7 wTcks 

51 

Aorta 


! Acute endo- 
carditis of 
aortic 
valve, 
pneu- 
monia 

500 


14-12 
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was found Nine of the 15 svitli this s)mptoni Ind s)'stoIic and diastolic 
lupcrtcnsion and 2 had sj’stohc Iijpertension alone In cscf) case 
d)spnca tvas a clironic complaint which could he explained b) hjper 
tension whicli was present or could be assumed from the presence of 
cardiac hypertroph) In tlie patients tntli dyspnea of more than three 
months duration the heart weight svas 500 gm or more In the eases 
inthout cardiac hypertrophy dyspnea wts of extncardiac ongm 
Paroxysmal nocturnal dyspnea occurred twnce in this group In 

1 patient with aortic instifTiaciicy and essential hypertension the heart 
weighed COOgm The other had had hnowai systolic and diastolic hyper 
tension for twenty years coronary ostial stenosis and pulmonary 
tuberculosis 

Orthapnea — Orthopnea WTS a syanptom in 3 patients One had 
aortic insufficiency systolic hypertension and an aneurysm the second 
had hypertension narrowing of the coronary ostia and a heart weight 
olSOOgm tlie third had carcinoma of the esophagus and an annirysni 
of the transserse portion of the aorta In I case syphilis may hate con 
tnbuted to orthopnea by an ostial stenosis. Since this patient also had 
marked lis-pcrtcnsion and cnidiac hypertrophy and dilatation the rela 
lion of syphilis to orihopnca is at best doubtful 
Heart Failure — Right heart failure occurred in ten eases The heart 
weights ranged from ISh to 800 gm c'ldcnily right heart failure oc 
curred m conjunaion wath greatly hypertrophied and dilated beans 
Syphilitic aortitis and aneurysms played no role in the causation of 
failure 

Cough — Cough seas prcscni In scicn eases and wais of short dura 
Hon lasting from one day lo seten months In one the duration wais 
untnowai in one acme cardiac infarction w-as the cause ^fllla^y tiihrr 
tailoils bronclio|>neuiuonia pulmonary infarction carcinoma of ihe 
lung and sepsis each accounied for I case of cough is Inch hail lasital 
mseral weeks Two of the 7 had ancunsmt. one of winch nipiurcd Ii 
n apparcni lliai m 2 mslances the cough could luise liecn arcounicti 
for by syphilis iliough not by unroinphcaicd hictir aorihis 

Honrseneis Hoarseness was present in 1 instance of an aneunsui 

With nnrkcti dil iiaiioii of the ascrndlng aorta and pigskin ssTinklmg 
of Ihe enure aorta ^^lerc were G other rases of ssphiliiic aneurysm of 
the aorta but none of the afTccirsI patients hid hoarseness, 

'/urmiirr — Systolic miiniiun! were iiou-d ai ihc apsx in 7 cases 

2 liad associalnl iliasiolir uuiimiits I of tlnse also had a sssiolic imirr., 
"mr at die aortic area I he finding of a ssslolic miinmir oser thl- 

had hide sigoifinncc smcc all the luiicnts except S w 
of ' 
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Blood Pressuie — ^Blood pressure figures were available in 30 cases 
There ivas systolic and diastolic hypertension in 12 patients, 2 had 
systolic hypei tension only, 4 had normal blood pressures with hearts 
weighing 400 or moie gm In the absence o£ a valvular lesion, one may 
assume that these 4 also had had hypertension, making the number 
witli hypertension 16 or possibly 18 Such a large percentage of cases 
with hypertension might be anticipated since (1) 20 to 25 per cent 
of the adult population has some degree of hypertension, (2) many of 
the patients were admitted for associated coronary artery disease, whicli 
IS often associated "with and hastened by hypertension, and (3) a large 
part of the hospital population is made up of Negroes who have both 
severe hypertension and arteriosclerotic heart disease 

Anhythmias — ^There was auricular fibi illation in 2 patients with 
heart weights of 500 and 800 gm , indicating pie-existing hypertension 
in the absence of a valvular lesion Two others had premature beats 
wuth pulmonary tuberculosis and pneumonia A patient with an ar- 
rhythmia and heart weight of 700 gm had sepsis It would appear that 
syphilitic aortitis with or without aneurysm played no role in the causa- 
tion of cardiac arrhythmias 

Electrocaidtog^ams — Electrocardiograms were available in 16 cases, 
1 with a Q 2 Qg pattern of acute cardiac infarction, another with 
auricular fibrillations and intraventriailar conduction disturbance 
and cardiac infarction Four patients with regular sinus rhythm or 
left axis shift had small hearts and no cardiac insuffiaency, though 
I had coionary ostial narrowing One with sinus tachycardia and high 
voltage had a heart weighing 400 gm and no cardiac insuffiaency 
Eight had left ventricular preponderance, of these, 7 had s^'stolic and 
diastolic hypertension and 1 with associated left bundle branch block 
had a heart w'hicli weighed 700 gm Hypertension, cardiac hypertrophy 
and coronar)' artery disease accounted for all the abnormal electro- 
cardiograms Syphilitic aortitis appeared to cause no significant or 
consistent abnormal pattern in the electrocardiograms 

Causes of Death — In those ivith hypertension, 7 died of cardiac 
disease Three of tlie 7 died of chronic cardiac insufficiency, but none 
of caidiac syphilis On the other hand, in the patients witliout hyper- 
tension, none died of cardiac insuffiaency', 1 died of rupture of a 
syphilitic ancury'sm In the 34 cases of syphilitic aortitis only 1 patient 
died of syphilitic heait disease The other deaths in chronic cardiac 
insufficiency' were associated with hypertension and cardiac hyper- 
trophy (Table 2) 

The relationship of heart weight to heart failure is worthy of com- 
ment In the 9 patients with hearts weighing 200 to 300 gm none had 
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H-J5 


TiVBLE 2 


Cawci op Death No, 

Acute cardiac Inforclion 2 

Acute cndocardlib 2 

Chroolc congatlvc heon faUurc 3 

Rupture of iincur)im 1 

Cerebral \aiculM ioiuU 3 

S>T3hllltic leptomeningitis 1 

Bram tumor 1 

Pneumonia 4 

Pulmonary infarction 2 

Pulmonary tuberculosis 3 

Mlhar> tulicrculosis 1 

Inteittnal tuberculosis 1 

Peritonitis and pneumonia 1 

Hemorrhage from peptic ulcer 1 

Nephrosclerosis J 

Pyclonrphrosis \ 

Carcinoma of the lung 1 

Carcinoma of the esophagus I 

Carcinoma of tl»e bladder t 

Cardooma of the soih'a 1 

Arsenical poisoning 1 

Unkomm \ 

Total 34 


canliac insufficicnq or fnilurt. In the 2 patients unit licarts weighing 
SOI to 400 gni 1 had had clironic heart failure Of tht G patients XMlh 
hearts ucighmg 101 to 500 gm 3 had had left and 2 )nd Ind right 
heart failure. Of the 4 rases tvith licarts tvcigliing 501 to GOO gin 2 liad 
right and left failure and dcaih was eliic to congestue failure in I lltc 
heart weighing from GO! to 700 gni and the 2 weighing 701 to 800 
gill had been in failure Two iicaris wcighctl oteT 800 gin., but 1 wns 
weiglieal with an aiieurj-sm I of the 2 case-s ai-as in failure Fail 
tire was due to h)iK.i tension whicli had caused marled h)])tTlropIi) 
and dilatation of the litarl S)]ihtltiic aortitis did not cauic congestue 
failure (Table 3) 

Coronal^ Artrry Ihseasr — Ostial sienosis was present in 5 rases In 
I of these ssphilis was cUarlj the caiist In tin oilier 4 it could not be 
deitTniincd wliiilnr sjpliilis arteriosclerosis or both ph)cd a pan 

Anna — Dilaiaiimi of the aorta was ohseawed 10 times Of the 10 
painms 0 had hsptaiension judging b) ilie actual Ggiircs or bj the 
heart weights T lie igrs sanesl from 45 to G7 jean and 0 were Under 
Ij jeats Of these 0 2 had hj [seriension leasing I |)aiiriits agta) 41 
lo G2 wiih (lilaiaiion of the aorta and normal blood prcssuie-s. At ilicsc 
ages dilaiaimii mas lie due to ssjibilis as secH as to artmoselnmis <>t 
the aorta iii the absciire of hs f>ei tciisKiii eii satsiibi ilisrj>e 
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TABLE 3 

Relation of Heart Weight to Congestive Failure 


Heart Weight 
(gm ) 

1 

Number 

1 

Number m Failure 

200-300 

9 

0 

301-400 

2 

1 

401-500 

6 

3 

501-600 

4 

2 

601-700 

1 

1 

701-800 

2 

2 

801 plus 

2 

1 

Not stated 

8 

1 

3 


Five without hypertension or failure 


“Tree-baikin^’ of the aoita was recorded m 28 of the 34 cases The 
others had aneurysms or ostial stenosis or a cellular reaction in the 
intima and adventitia with endarteritis and fenestration of the aortic 
valves Sites of “tree-barking" of the aorta were the ascending portion 
in 13 (in 3 of these it was present in the suprasegmental portion witli 
pearly placque formation) , in the entire aorta in 4, in the ascending 
aorta m 1, in die descending portion in 1, in the abdominal aorta in 1, 
location not given in 7 

Aneurysins were obsen'ed in 7, and at the following sites in the 
arcli and descending portion in 1 , in die ascending arch and descend- 
ing portion in 1 , in the transverse portion in 1 , in the descending por- 
tion in 1, in the ascending and transverse portions with compression 
of pulmonary artery in 1, in the thoraac portion with thrombosis 
in 1, and multiple of the arch in 1 

SVTHILmC AORTITIS IVITH VALVULAR DISEASE 
Analysis of Clinical Findings — ^There were 53 cases, 32 white pa- 
tients, 20 Negro, 1 whose race was not recorded Nine were females, of 
whom 5 were white and 4 were Negro Of the 44 male patients, 27 were 
white and 16 vere Negro As in the first group, there was a prepon 
derance of ivdiite over Negro pauents, reaching a proportion of 2 to 1 
Pam m the chest was an important symptom in 16 instances, in the 
abdomen in 1 There ivas more than one possible factor besides aor- 
titis responsible for pain These ivere (I) coronary arteriosclerosis, 
(2) marked cardiac enlargement, (3) congestive failure, (4) acute 
myocarditis of rheumatic or infectious ongin Pain in seven cases pos- 
sibl) i\as luetic in origin In 3 of the 7, pain was due to aneury'sms. 




TABLE 4 


Pain in the Patients with Leutic Aortic Insufticiency 


Case 

No 

1 

Duration 

[ Blood 
Pressure 

Coronary Arteries 

Heart 
Weight 
(gtn ) 

Cause of Death 

1 


190/110 


320 

Acute nuhary tuber- 
culosis 

2 

3 years 

185/110 

Moderate sclerosis 

350 

Caremoma of stom- 
ach, bronchopneu- 
moma 

3 

1 

Long du- 
ration 

180/70 

Coronary sclerosis 

500 

Rupture of aneurysm 

4 

3 months 

170/60 

1 

Occlusion right coro- 
nary ostium, coro- 
nary sclerosis 

660 

Syphilis of aortic 
valve 

5 

4 months 

145/20 

Ostial stenosis, right 
and left 

950 

Acute myocarditis 

6 

Several 

hours 

120/40 

1 

1 


1 

7 1 

1 1/2 
months 

128/52 

Right coronary artery 
atresia 

1 

460 

1 

1 

Acute infechous en- 
docarditis of aortic 
valve, miliary in- 
farcts 

8 

1 month 

190/120 

1 

800 

Perforation of aneu- 
rysm mto stomach 

9 

3 months 

105/40 


375 

Pneumonia 

10 

16 months 

204/100 

Coronary sclerosis 

875 

Cardiac feilure 

1 

4 years 


Coronary sclerosis 

1250 

Acute cardiac infarc- 
tion 

12 

3 months 

1 


300 

Bronchopneumoma 

13 

2 years 

110/70 

Coronary sclerosis 

975 

Rupture of right ven- 
tncle 

1 

14 

9 months 

100/48 

Coronary stenosis, 
right and left 

625 

Lobar pneumonia 

15 

1 month 



700 

Acute infectious myo- 
carditis, pneu- 
monia 

16 

9 months j 

122/65 


300 

Acute pericarditis, 

pneumonia 


H-IS 














































































EFFECT OF S^THIUS OV HEART AND AORTA 

remaining H Rith normal diaiwlic blood pressures had aortic insuOi 
aenq Of the itanaining 10 eases tsith nonnal sjstohc and diastolic 
blood pressures none liad clinical aoruc jnsulEacnq Hones er an ele- 
tated or nonnal diastolic blood pressure is consistent nith the presence 
of ncll-estabhshed aortic insulfiacncs 

Dyspnea ssms an important complaint in Sf eases Es-erj one had 
anatomical aortic s-alsmlar disease nliich ma> base been a possible 
factor in the causation of this semptom In addition 8 had marked 
t)stolic and diastolic hypertension and 9 had systolic hypertension 
alone Of the 8 eases nith ssstolic and diastolic hypertension all esrept 
2 had greatly lupcrtrophied hcaru nliicli vcighcd over 510 gm, indi 
caung marked hspertrophy The 2 heans mthout marked cardiac hy 
pertrophy neighed WO and -160 gm and nerc from eases of dcbilitat 
ing diseases carcinonia and tuberculosis, sihich mas have lessened or 
prevented cardiac hs[icrtrophy, all had right and left heart failure 
except tsso 

The 9 patients in die group nith svstolic ht 7 >ericnsion alone had 
hypertrophied hearts mth the exception of 1 srhich neighed 250 gm 
C of the 9 had nght and left 2 had left failure only and 1 had no 
cardiac failure. 

Paroxysmal nocturnal dyspnea tvas encountered d times in this 
group In 3 tlie weights were known and were between 500 and 875 
gm All had greatly hypertrophied hearts and were in cnngestise fad 
urc. The association of congesinc failure with significant cardiac 
hypertrophy is well esiabhsiied as is seen in Table 5 

TABLE s 

Tablt or I In CRT Wrjotm and Ocwvrrmc Hcart FAlevnr 


Heart \VejElit (gtn ) I 

Number 

iStwobrr In ^ailurr 

20I«300 

6 

3 (2 of Ukt 3 wtTc artiie) 

30I-W0 

13 


SOI-SOO 

9 


50WO0 

5 


601-700 

1 


701 -SOO 



sni-000 

1 I 


701 pluj ] 

\0i oairtj 

3 

4 

( 

3 


•frr/nlfiinms ocninid m 10 ^1*0 Amindir filuillaiton wi< loiiiid 

'u2catrtof hxiKrun'i'clir-utdiujec Ibgcminal and itigrmiml pidw- 
’*ai noted III I p,iliiiu ""h ooilic imitllnirmv larhyiaidia i je ob- 
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served twice, in a hypertensive patient with bronchial astlima, and in 
a patient with aortic insufficiency Gallop rhythm was recorded 3 
times — in 1 patient with aortic insuffiaency, acute infectious endo 
carditis and left heart failuie, in another with bilateral pneumonia, 
and in a third one with right and left heart failure secondary to hyper- 
tension An arrhythmia of undetermined type was associated with 
aortic insufficiency, acute cardiac damage and pneumonia Bradycardia 
rvith a rate of 27 occurred in a patient tvith right and left heart failure 
and bronchopneumonia 

Electrocardiograms were available in 27 cases The traangs were 
normal in 2 In one of these the blood pressure was 150/80, and the 
heart was small, the second had a gallop rhythm, left heart failure, 
aortic insufficiency, and a blood pressure of 128/52 Left axis devia- 
tion was observed in 4 cases Three of the 4 had hypertension, the 
fourth had aortic insuffiaency, the hearts were hypertrophied in 3, 
and in the fourth the heart weight was 350 gm Left ventricular strain 
was found in 16 cases All except 1 had significant cardiac hypertrophy, 
the 1 witliout hypertrophy had systolic and diastolic hypertension, 
185/110, a malignant tumor of tlie stomach, and the heart weighed 
350 gm Of the 16, 10 had aortic insuffiaency, 6 had systolic and dias 
lohc hypertension, 3 had systolic hypertension only Right ventricu- 
lar strain occurred in a patient witli gallop rhytlim and right heait 
failure, and at neaopsy the heart weighed 400 gm 

Negative T tvaves occurred with a heart weight of 500 gm , com- 
missural syplnlis, coionary sclerosis and congestive failure Left bundle 
branch block witli premature ventricular beats was found in a greatly 
enlarged heart weighing 1250 gm in association with right heart failure 
and hypertension Low voltage was observed in a case of acute peri- 
caiditis, pneumonia and congestive heait failure, the heart weighed 
only 350 gm 

Coronaiy Artery Disease — ^In 24 cases there were varying degrees of 
coronar}' arteriosclerosis Ostial stenosis ivas present in 12 cases In 5 
the lesion was limited to the right coronary artery, in 6 tliere was 
involvement of both coronary arteries, and in 1 the site was not ic- 
corded The ages of the patients with tins condition varied from 
35 to 75 years Four had associated coronary arteriosclerosis, which iras, 
howeier, minimal in 1 

Valves — All the valves showed commissural syphilis with separation 
of tlie cusps The lesions in the valves were commissural separation, 
53, thickening of aortic valves, 13, fenestiation of aortic \alves, 5, 
rolling of aortic valves, 8, fusion of aortic valves, 1 Adieromatous 
changes sclerosis of mitral valves, 6, sclerosis of aortic valves, 2 (cal- 
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nfiedat the base m 1 svith aneurysm of commissure in 1) thichening 
icparation and fenestration, 1 and separation and fenestration 5 
dortj — ^Thcre was widening of the aorta in 26 cases widening with 
sncuijsms ocairred in 13 cases The aneurysms occurred m tlic base 
la J, in the entire aorta in 2 in the enure thoraac portion in 1 in the 
>tdi and descending portions in 5 and in 2 the site of the lesion was 
not staled Dilatation of the aorta was most marked in the arch and 
the descending portions of the aorta- 

Unnkling (tree-barking) svas described in 50 of 53 cases The sites 
diniolicracnt of the aorta b) tins lesion were in the proximal portion 
in die ascending portion of the arch in 3 in ihe entire nrcJi in I, 
'“the descending portion of the aorta in 1 in both the thoracic and 
3 lutiiinil portions of the aorta in 3 in the entire thoracic aorta in 5 
»n<l m the abdominal aoru in 1 The sites of inxolsemcnt were not 
Haicd m It 

0 / Death — There were 22 deaths due to heart disease In a 
JSe number of these hypertension and not syphilis was the cause In 
inttanccs rupture of a syphilitic aneurysm caused deatli Nineteen 

“ w s noncardne death (Table 6) 

TABLE 6 

Csuttj or Death w Valvulab Cases 


Ctr^x Number 

Acme cardiac iorirctlon ' 

Kiiplurc of ngtii vcoiricic ' 

FCncarditls 2 

Acute m)*t>canUtii ^ 

Acute lofectIcRu cndocATdim ^ 

Rheumatic heart disease and luetic aortic {nm/n 
clcocy t 

Congoiiivx {allure 

H)*pcrtcmi\-c ^ 

Sn>hilitlc 2 

Uremia ^ 

Rupture of aneurysm ^ 


U^cclnoma* ^ 

tumor* 2 

HcmlpJejjias . 

Meningitis j 

Qrrho^ of livrr 

Tubfrculods 2 

I'ulmonary 2 

MiHary 2 

Jljihnonary emliolUm t 

Cpthls I } 

RneumooU 1 

Not ftated 



TABLE 7 


Chest Pain in Dispensary Group 


Color 

Age 

Sex 

Duration 

Valve Lesion 

Blood Pressure 

B 

54 

M 

8 years 

Aortic insufiieiency 

170/80, 170/50, 
206/60 

B 

54 

M 

27 years 

Aortic insufiicicncy, aneurysm 
of arch 

210/130 

W 

50 + 

M 

8 years 

Aortic insufficiency, aneurysm 
of ascending aorta 

108/30 

w 

58 

M 

1 year 

Aorticinsufficiency, dilated arch, 
enlarged left ventricle 

230/110 

B 

51 

M 

1 year + 

Aorticinsufficiency, dilatation of 
ascending aorta 

140/30, 165/36 

B 

53 

M 

1 year 

No valve lesion, dilated aorta 

210/110 

W 

59 

M 

1 

Unknown 

No valve lesion 

204/110 

B 

61 

M 

4 1/2 years 

Aorticinsufficiency, dilatation of 
ascending aorta 

210/110 

B 

55 

M 

Unknown 

Aortic insufficiency 

190/70, 175/60 

B 

? 

M 

3 1/2 years 

Aortic insufficiency, dilatation of 
ascending aorta 

110/25 

B 

30 

M 

9 months 

Aortic insufficiency, aorta en- 
larged to right and left 

104/70 

W 

53 

M 

4 years 

No valve lesion, no enlargement 
of heart 

170/120 

B 

60 

M 

7 

No Vcilvc lesion, dilated aorta 

180/110 

B 

63 

M 

7 years 

Aorticinsufficiency, aneurysm of 
ascending aorta 

200/65 


1452 
















































































TABLE 8 

Exertional Dyspnea in Dispensary Group 
(Shoiwng relation of dyspnea to blood pressure, heart size and failure) 


Color 

Age 

Sex 

Duration 

Blood Pressure 

Failure 

B 

61 

M 

4 1/2 years 

210/110 

Right and left failure 

B 

a 

M 

3 1/2 years 

110/25 


B 

52 

M 

5 years 

140/50 

Heart enlarged, right and left failure 

B 

68 

M 

5 years 

134/80 

Heart enlarged, right and left failure 

1 

W 

54 

M 

8 years 

210/130 

Heart enlarged, no failure 

B 

54 

M 

8 )ears 

170/80 

206/50 

Heart enlarged, right failure 3 years, 
left failure 8 years 

W 

50 + 

( M 

1 

8 years 

1 

1 

130/38 

Heart enlarged, right and left failure 
8 years 

B 

63 

1 

M 

1 

9 years 

200/65 

Heart enlarged, right failure 

W 

53 

1 

M 

1 

1 

' 4 years | 

1 

170/120 

( 

B 

46 

1 

1 2 years 

120/80 


W 

58 


1 year 

220/110 

Heart enlarged, right failure 

B 

1 

51 

M 

1 

3 months 

140/30 

Heart enlarged 

B 

53 

M 

1 year 

210/110 

Heart enlarged 

W 

59 

M 

3 years 

204/110 

Heart enlarged, right and left failure 

B 

55 

M 

1 year 

190/70 

Heart enlarged 

B 

46 

M 

16 months 

166/104 

Heart enlarged, right heart failure 1 
\car 

W 

1 

M 

3 months 


Heart enlarged, acute failure, re- 
sponse to treatment 

B 

m 

M 

1 1 months 

180/90 

Heart enlarged, acute failure 11 
months before examination 

B 

74 

M 


mm 

Heart enlarged 


list 
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pressure. All 4 had considerable cnlaigemcnt of the hears and a his 
tor) of failurCi or were m congestlsc failure. In 3 there sras also clectro- 
cardiograpliic evidence of left ventricular preponderance or damage of 
the antenor ■nail of the left vcntncic. 

Cough was an important complaint in 6 patients lasting from one 
to four and a half )ears The heart was enlarged in all these patients 
Four had aortic insufliacncy and dtlatauon of tlic aorta, 1 with an 
aneurysm Fin: of the 6 had right and left heart failure 
Aneurysms — ^Aneurysms were obsened 7 times, in the arch m 1, in 
the ascending portion of the aorta in 4 (in 1 of these anotlicr aneurysm 
in the descending portion of the arcli) , in the innominate artery in I 
and in the right caroud artery in I All 7 cases had associated aortic 
insulBaency 

or Lift ar Combined rmlricuhr Failun 


Left Wght 

Up to I 6 5 

1- 2 ^cant 5 5 

2- S - ! 2 

5-^ - I 2 

<-5 - 3 

Oirr 5 * 4 

UnknoKo 2 


No congcstisc failure u-as present in 5 cases 

Electrocardiograms — One or more electrocardiograms im available 
in 23 of the 25 cases. There uas sinus rhythm and left axis deviation 
napeaivcl) in 2 cases of aortic insuffiacnc) Left ventricular prepon 
derance was present in 17 Twelve of the 17 had aortic insulTiacncy; of 
these 12, 4 also had csvcninl hypertension and three had i)slohch)-pcr 
tension only Four of the 17 had cardiac infarction 2 of the antenor 
and 2 of the posterior wall of the left vcninclc 1 h-td right axis dcvia 
tion with left ventricular preponderance aortic uuulficicncy and nght 
3nd left ventricular failure. 


COMSIENT 

Age, Sex and Race — The great nnjorvty of llic pttients const! 
luting over 50 per cent of all tJirec groups, were hrtween 51 and 70 
'ran of age Only II per cent of the ptticms vntJi vvlvtilar ducavc 
and 9 per cent of those without vafvular disease vvere 40 yevrs of age 
or younger In the group followed in (he clinic. 1 was less ilian 40 
years of age. Companvon Iictween svyiliiliuc and iliciimvtic cardiac 
diHavc shows tliat rheumatic hcavi disease inns in die fim and second 
dftadei and that 52J1 |>cr cent ol ihr p-iiicnts with aouic diicaie and 
’^’1 percent ol those vvnii mitral valvular dtieivc have died liefore the 
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age of 40 (Coombs “ and "^VTiite The cardiac manifestations of 
syphilis usually develop in the fourtli and fifth decades and frequently 
persist into the sixth decade Hypertension may begin in die fourth 
decade, may make its effects manifest especially in the fifth and sixth 
decades, and frequently later especially in female patients It is evident 
that syphilitic heart disease does not manifest itself early, or run a 
shoit course 

Analysis of the role of sex shows that there were 90 males and 22 
females, making a ratio of about 4 to 1, similar to the findings of other 
observers 

The raaal predisposition of Negroes to syphilis has received much 
attention in the literature In the south where there is a large Negro 
population with syphdis the incidence of cardiac syphilis is high among 
Negroes Musser^ reports that 25 per cent of cardiac disease in the 
south IS syphilitic Figures for the proportion of cardiac syphilis vary 
in different parts of the country, from 5 to 25 per cent “ ” 

In this material there was more cardiovascular syphilis among white 
than among Negro patients, in the proportion of 58 to 53 In the out- 
patient department of the hospital where the population is over- 
whelmingly Negro, the number of syphilitic patients was greater among 
Negro patients However, it appears that race is not a predisposing 
factor in cardiovascular syphilis 

The serology had limited value In 16 patients (14 per cent) of the 
entire series the blood Wassermann or Kahn reaction was negative 
This finding corresponds to the reports in the literature In view of 
this fact the diagnosis should be made if there are other findings sug- 
gestive of syphilis 

Pam — Of the 112 patients 34 had cardiac pain Since many of the 
patients had more than one cause for anginal pain, it was not possible 
to determine the exact cause in any case In 10 there was postmortem 
evidence of the s)'philitic origin of the pain, m the 14 clinic cases 3 
had aneurysms with cardiac pain Of the remaining 10, 6 had hyper- 
tension, 2 of the 6 had no valvular disease, the other 4 had valvular 
disease Five had luetic aortic valvular disease In 4 there was cardiac 
infarction, 2 in the anterior and 2 in the posterior wall It appears that 
in at least 13 patients and perhaps in a considerable additional num- 
ber, syphilitic vascular disease probably accounted for anginal pain 

Contrary to the findings of Musser,^ our experience has been that 
Negroes frequently complain of anginal pain In a group of 25 clinic 
patients, 10 of 14 with this complaint were Negroes A strong predilec- 
tion to develop pain was obsen'ed m the male sex (Arkin “) , whether 
syphilitic or arteriosclerotic heart disease was the cause Though nu 
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mcrous obscn’crj have reported the occurrence of subitcmal pain in 
unconiplicaicd sj'philitic aortitis '*• “ in this material there tvas no 

asc of precordnl pain due to uncomplicated aoruiis 

Djspnea — ^This complaint tvas an important feature in 15 patients 
With aortitis without \alvular disease In each instance dyspnea w-as a 
chronic complaint In every one there were citlicr hypcrtcnsisc blood 
prasurc figures or there was cardiac hypertrophy to indicate prcciaiis 
hipcrtension This fact holds for the cases with orthopnea and par 
ocysmal nocturnal dyspnea as well Aneurysms like aortitis did not 
appear to cause dyspnea Ostial stenosis may haie been a contnbutory 
factor to dyspnea in one case Of tlic 53 patients with vahular disease 
31 had dyspnea but all had aortic insufiiacncy 8 of these had mirhed 
tystohe and diastolic hypertension 9 had systolic hypertension alone 
All except 3 had marked cardiac hypertrophy Of the dime group of 
25 19 complained of dyspnea and cardiac liypertrophy ss-as demon 
suable in practically all The single constant finding in this material 
■>3 in the work of others who studied cardiac insiilficicncy in syphilitic 
and nonsy phihtic heart discvsc was the presence of considerable caidnc 
hypertrophy « = a 

Blood Pressure. — In the SI cases of syphilitic aoruus cardiac cn 
latgcment and insufiiacncy were due in cscry instance to hypcncnsion 
In the group of 53 with aortic valvular syphilis liyyicrtciision was fre 
fiucntl) an tssoaated finding In this group it was noteworthy how 
frequently normal systolic and diastolic blood pressure figures were 
aisoaatcd with aortic insufficiency In exceptional instances severe 
aortic valvular incompetence occurred with marked diastolic hyper 
•cnsion However cominissmal syphilis with anatomical aortic iiisiiffi 
ticncy II compatible with normal eirculvtory dynamics and may pro- 
‘focc no clinical evidence of aortic inconipcicncc 

Stttollc hypertension is a compensatory phenomenon to compcmalc 
for inadequate coronary (low dunng diastole in aortic inmfiiaency 
Whether in this material lysiolic hypcncnsion ii coin 
Penmory or a remnant of essential hypertension in which the diastolic 
hlood pressure was lovscrcd by marked aortic salve incompetence is 
"apomblc to state Onls the presence of hvpertcnsive rttinopailiy or 
tcnal Insuffiacnq would establish prevaous essential liyjierttnslon in a 
luticni wath aortic insufiiacncy who ihowi lyatollc but no diastolic 
f'lpertcnsion 

Blectrocardiograms. — In the group without atyrtic invifiintncy the 
finding, were either those of a shift in avis, cardiac infarition or \cn 
wicular strain due to ranliac enlargement In those vtith aortic insiilfi- \ » 
'^cy the findings included sinus ihytliro leli aids shift low vobtjej 
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bundle branch block, and most commonly left ventricular strain in 
the presence of a considerably enlarged heart It is seen that the electro- 
cardiogram was determmed by the underlying ventricular strain or 
myocardial damage, and that syphilis causes no specific electrocardio- 
gram Klotz and Crede ^ observed that T wave negativity encountered 
in early syphilis, indicative of coronary insufficiency, disappears after 
intensive anti-syphilitic treatment 

Cardiac Insufficiency — In every case of congestive failure, a valvular 
lesion or hypertension was responsible for this condition Aortitis did 
not cause cardiac insufficiency, nor did aortitis cause coronary insuffi- 
ciency unless coronary flow was impeded by ostial stenosis Ostial 
stenosis caused acute coronary and cardiac insufficiency in the same 
way as coronary arteriosclerosis 

Chronic coronary insuffiaency due to any cause rarely causes chronic 
congestive heart failure in the absence of hypertension or valvular dis- 
ease The most significant finding in chronic cardiac insufficiency and 
failure is marked increase in heart weight “ Though chronic cardiac 
insufficiency is rare in small hearts, it is common in hearts weighing 
500 or more grams (Nathanson^) The average heart weight in syphi- 
litic heart failure has been found to be about 555 gm by Reid,®® 620 gm 
by Clawson and Bell and 642 gm by Scott The average weight of 
the hearts of our cases with luetic aortitis without failure was 329 gm , 
and in the cases of failure 557 gm In the hearts with aortic insuffi- 
aency without failure the average heart weight was 357 gm , and in 
those with failure 598 gm Evidently in syphilitic aortic insufficiency 
the dynamics governing the development of cardiac insufficiency are 
the same as in nonluetic heart disease The greatly enlarged heart 
which IS unable to undergo further hypertrophy develops additional 
dilatation which is, however, no longer a stimulus for additional hy- 
pertrophy Failure is then chronic and usually progressive 

Many cases followed the usually accepted course of a severe, short 
period of failure lasting less than two years The reason for this course 
was (1) tlie extensive destructive vahmlar damage, and (2) the result- 
ing marked cardiac hypertrophy and dilatation, with hearts at necropsy 
weighing 600 to 900 or more grams 

In many instances, however, the patients suffered from hypertensive 
and s)'philitic heart disease, and were similar to a group studied by 
Royster, Lisa and Carroll Nevertheless, though the heart suffered 
from a double burden, failure recurred over a period lasting several 
years In some cases congestive failure repeatedly lessened, and the pa- 
tient stayed well for years It is necessary to conclude that syphilitic 
aortic insuffiaency may folloiv a slow course of valvular destruction. 
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u not extensTic and onlj slottly progtcssi\e. In such cases, cscn tuih 
the added burden o£ assoaated hj’pcrtcnsion, the clinical course maj 
be that o£ hypertensive rather than syphilitic heart disease. In these 
patients progress ol the tno diseases may be sloiier than that of aortic 
tnsuffiaency alone assoaated inth rapid talvular destrucuon The vieu 
that fadure in aortic insulEaency lasting longer than tivo years is not 
lyphihtic IS erroneous The durauon of failure depends upon the 
speed of destrurtion of the aortic valves and not upon etiology 

The frequent occurrence of sudden death in cardiac disease is uell 
tnoiin The presence of ostial stenosis in such cases in syphiliuc heart 
ihseasc b equally uell established, Saphir and Scott* found ostial 
stenosis in SS per cent of their cases Sudden death occurs also in non 
syphilitic valvular disease myocarditis and coronary artery disease. As 
Weiss" pointed out there is probably a common denominator in sud 
den death in all types of heart disease namely autonomic nervous 
system unbalance since acute anatomical clianges in the liesrt are often 
not found at necropsy In this material there viere examples of ostial 
stenosis, but this condition did not cause sudden death in any 

DIAGNOSIS ANTJ CDUKSE OF SyTHlLITIC AORTITIS 

The diagnosis of syphilitic aortitis is difficult to male. According to 
Maynard “ the diagnosis is possible in life fn only per cent of cases. 

The mtena given in the htcrittirc for the diagnoiis of uncomph 
taied syphihiic aortitis arc (I) the dcmonsintlon of a dilated aorta 
*>1 vray or fluoroscopy or Increase in retromaniibnal dullness (2) 
inaeasc in density of the aorta (3) episiemal pulsation particularly 
>n a patient under forty years of age in the absence of liyyicncnsion 
(1) a systolic niurmiir over the aortic area (5) atreniuation of the 
aortic second sound often described as bell like in the absence of hy 
pertension and arteriosclerosis (C) a history of cliancrc or a positive 
Waiscrmann reaction (7) exertional or parovvsmal dyspnea or an 
abnipt onset of aradatory embarrassment (fl) absence of mural val 
vular disease and (9) hypertension Each of these points deserves ad 

dhional comment 

1 Dilatation of the aorta slionn by x ray or percussion as an fn 
"ease in rcttomatiiihrial dullness may lie of diapnoitic value, but this 
finding lias meaning only m the absenre of a valve laion liyyiertcn 
Sion and diffuse aricriosclcrmis since in these coniliiioni dilaiaifon of 
the aorta is scry common Nchwcdel " exainmeil SO 000 army and nas-y 
Iccruiu and found that 5 per mil of firahhv men fK-tssetn the ages of 
17 and 37 Iiad some ddaiation of the aoita m the absence of hypenca ' 
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Sion or valvular disease On the other hand, 30 per cent of luetic sub 
jects had dilatation of the aorta Since both normal and syphihtic indi- 
viduals have dilatation of the aorta, the diagnosis of luetic aoratis can 
only be presumptive 

2 Increased density of the aorta may be due to syphilis or arterio- 
sclerosis or both, since atheromatous changes are frequently superim- 
posed on luetic lesions, according to Martland ® The finding of isolated 
aortic sclerosis is, therefore, of diagnostic value of syphilis only in 
young persons under 40, without hypertension or premature arterio- 
sclerosis 

3 Epistemal pulsation due to elongation of the aorta may, like in- 
creased density of the aorta, also be due to syphilis, hypertension or 
arteriosclerosis The observation of episternal pulsation must, there- 
fore, be evaluated in the same way as increased density of the aorta 

4 A systolic murmur over the aortic area is usually due to dilata- 
tion of the aorta or to roughening of its wall Such a murmur occurs 
frequently in persons over 40, and in many conditions such as hyper- 
tension, arteriosclerosis and anemia The murmur in this matenal was 
conspicuous by its rarity However, such a murmur in a younger per- 
son without hypertension or cardiac disease, espeaally when associated 
witli accentuatipn of the aortic second sound, should lead one to sus- 
pect aortic syphilis This view is also held by Woodruff 

5 Accentuation of the aortic second sound occurs under the same 
conditions as the systolic murmur over the aortic area, and its diag- 
nostic value IS subject to the same limitations Description of the aortic 
second sound as bell-like is subject to personal vagaries Such a sound 
was not encountered in this material 

6 A history of chancre or a positive Wassermann reaction has value 
in the diagnosis of syphilis of the aorta only if there are other indis- 
putable evidences for the diagnosis It is ivell to remember that even 
in patients with syphilis, dilatation of the aorta need not be due to 
this cause 

7 An abrupt onset of cardiac insufficiency is looked upon as typical 
of uncomplicated luetic aortitis We encountered no instance in whicli 
tins condition accounted for cardiac insuffiaency In every instance 
another cause such as hypertension or valvular disease was found com- 
plicating the aortitis 

8 Absence of a mitral valvular lesion has been regarded as an addi- 
tional cri tenon in favor of a diagnosis of luetic aortius The absence 
of such a valve defect is significant only in the case of an aortic insuffi 
aency appeanng suddenly in middle life and known from previous 
observation to have been absent 
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9 The development of hjperlcnjion hai been looked upon as an 
other finding suggestive of $)'philittc aortitis. Hypertension is a com 
mon finding in middle life when luetic heart disease is usually mam 
fest but there is no reason to believe that the two diseases are causally 
related 

Carter and Baker “ enumerated the above mentioned criicria for 
the diagnosis of cardiovasailar syphilis. Subsequently many authors 
misquoted them as having slated tliai their enterfa referred to unconi 
plicated syphilitic aortitis From a physiologic point of new it is cvi 
dent that if aortitis has not c,\lcnded to Uie coronary ostia and has not 
resulted in an aneurysm which produces pressure it is not reasonable 
to expect symptoms no matter where the sue of involvement nor hoiv 
extensive such involvement is Tins view is in keeping with the absence 
of findings of arculatory embarrassment cardiac failure and parox 
ysmal dyspnea in this material in uncompHcaicd syphilitic aortitis 
Wilson ** also felt that uncomplicated luetic aortitis is of purely ana 
toniical interest Silverman and Dressier*' slate that syphilitic aortitis 
Is the most easily overlooked visceral type of syphilis It is dilEcult 
llicn to sec how they diagnosed 24 percent of uncomplicated syphilitic 
aortitis. They stress the importance of the bell like quality of tlic aortic 
second sound which in our opinion is open to much Imagination on 
the part of the examiner 

Aneurysm of the aoru occurs by an extension of the syphilitic proc 
css into the wall of the aorta Depending upon the ynrt of ihc aorta 
involved there is an aneurysm of symptoms or of signs. The aneurysm 
of signs 1$ usually situttcd in the anterior chest tnd ihougli iiiiiircssivL 
in ii/c IS relatively lymptoinless The aneurysm of symptoms on the 
other htnd nny be smaller but on account of ns site prtxliiccs tym|). 
toms such ts cough hoarseness, dy sphagia btckache and dyspnea An 
aneurysm siiualcvl above the tortic ring which docs not cause aortic 
imulficicncy by ilihtation of the ring does not ctiisc cardiac enlarge- 
ment or insuffiaiiirv Manland * and Boiimc” made tirmlar olism-a 
Hons The diagnosis of an tiicurvam whirh docs not produce symptoms 
or signs ran only be rsisblislied by \ rty or fluoroscopy 

A diflirull problem is die diagnosis of ostial sienmis, Tlic rondition 
develops by tn cxicnsion of ibe svpliiluic lesion to the momlis of ibe 
totonarv arieries and iinv produce typical coronary intuflirienn nub 
as clfort ivndromc or lorviiiary tbromlioviv in the same Ssjy as coronary 
aitrrioscltroils T be diflereniial diagnosis of ibi tvso conibiioris ig 
ihircfort vsTv dilhiuh lUnb may mine on siuldcnly l/otit occur in 
middle adult life boib ate imliiecd by tBott and both produce cardiac 
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infarction and similar electrocardiographic changes Rest may produce 
benefit in both However, marked improvement in angina of effort on 
antiluetic therapy carefully admimstered, espeaally if the patient is 
known to have syphilis and the aorta is Lvidened and dense, suggests 
ostial stenosis In coronary arteriosclerosis a period of rest in bed may 
cause considerable and even permanent improvement Bed rest alone, 
however, ivould at most cause temporary improvement in ostial steno- 
sis, smce the disease is a chronic and progressive one Subsequent im- 
provement on antisyphihtic treatment would favor the diagnosis of 
ostial stenosis 

Aortic Insuffiaency — In the 25 clinic cases of cardiovascular syphilis, 
aortic insuffiaency was present in 18 Of the 53 patients with aortic 
valvular -syphilis who came to neaopsy, only 15 had aortic diastolic 
murmurs The small number of patients with murmurs in the neaopsy 
material is impressive This disaepancy can best be explained by the 
fact that the clinic patients wae all chosen because tliey had frank 
aortic or valvular syphilis The neaopsy material, on the otha hand, 
embraced all cases of anatomical aortic valvular disease, of these only a 
few showed aortic insuffiaency in life Evidently anatomical syphilitic 
aortic valvular disease is not always sufficiently advanced to be of clini- 
cal significance 

Thompson found the murmur of aortic insuffiaency to be very 
soft and almost inaudible, and at the left sternal borda in early aortic 
insuffiaency, but over the sternum at the 2nd and 3rd interspaces or 
to the right of the sternum when more marked Possibly minimal com- 
missural involvement caused no murmurs, or murmurs that were so 
faint as to be inaudible 

Some cliniaans contend that aortic insuffiaency of syphilitic ongin 
can be differentiated from that of rheumatic heart disease by the site 
of tlie murmur The murmur to the right of the sternum is regarded 
as syphilitic, whereas the murmur to the left of the sternum is sup- 
posedly rheumatic (Gan'in We believe that the site of the murmur 
depends upon tlie position of the aortic valve in relation to the chest 
wall, and that the site of the murmur is valueless as a point in differ- 
ential diagnosis The murmur will be heard on the right side when the 
valve IS close to the right side of the chest, and will be propagated to 
the left side of the chest when the valve is in close proximity to the 
left side of the chest The site of the murmur does not permit any 
conclusion as to etiology , 

Of greater significance than site in establishing syphilis as the cause 
of an aoruc diastolic murmur, is tlie appearance of such a murmur in 
a person of 35 to 50 who for the preceding five or ten years was known 
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to have had no aortic diastolic rnunmir Opinion is strengthened if 
the patient has no hypertension if be lias a posiuic ^Vasscr^lal^n reac 
tion or IS knoim to hai e had syphilis 

The uncoramon case of an isolated rheumatic aortic insuffiacncy 
may offer difficulty Howeter, the murmur does not appear suddenly 
in a rheumatic subjea and is usually knoivn to hate existed for a long 
time. The presence of aortic stenosis alone or m combination will 
other murmurs excludes syphilis. Accentuation of the apical first and 
the pulmonic second sound enlargement of the left auricle, the pul 
monary artery segment or botli point to rheumatic heart disease Au 
ncular fibrillation usually occurs in rheumatic patients and is rare in 
syphilis. 

Aortic insuffiacnq secondary to hypertension or arteriosclerosis 
offers a rclatiscly small problem. The patient is usually in the older 
age group The murmur is due to oignmc changes that occur in tlic 
aortic valves stidi the formation of a sclerotic bicomatc lesion and 
thickening of the midportion of ilic free edges of the suites {Goulcy 
and Sickcl “) The murmur is rarely scry loud is usually localized and 
transmitted over a small area The systolic and diastolic elevation of 
the blood pressure is maintained The aortic second sound Is loud 
despite the murmur the peripheral signs of aortic insuffiacncy arc 
usually not marked 

The aortic diastolic murmur of severe anemia is due to strctcJiing of 
tlw aortic ring (Goldstein and Boas ") is not loud or sstdcly trans- 
miticd and disappears ssitli improsemeni of the blood status. 

SUSfs|AR\ AND CONCLUSrONS 

1 A senes of 112 cases of cardiosnscuhr syphilis nas analyzed. 
Tsventy fisc sverc obsersed in a dispensary 87 v.ere studied from ncc 
ropsy protocols Of Uie 87 53 liad aonic s-alsiilar insolvcmcnt and 54 
had lucuc aoriitis vnliout salsnlar disease 

2. Uncomplicaietl sypliiliiic aonlus is an imcrcsting anatomical 
cniiiy but a sympioitilcss discaic Tlie diagnosis of uncomplicaiesl 
sypbiliiicaortiiis III p(rson5over40 csjieciall) in ilic prcvriire of ancri 
osclcrosls oi asKKiaicd lispcncnslon is scry ilifficult to male hsen m 
young [lenoiis swlbiiiit by ijcrlrnsion or jvphilis ihr diagnosis is diffi 
cult since 5 |xt cent of iiomial young jieojile liavc dilataiioii of Ihc 
aona A ivmoHc nitiniiuroicr ilic aortic am n of no satue in ihcdif 
frrential diagnosis in penons oscr 40 scan of age TIic l>cll hie aorijc 
secnnil sound slid not occur in this tnatmal Unromphcaied syphilitic 
aoriiiiidid not cause cardiac intulficicnq orannnal pain In estry one 
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of the 34 cases of syphilitic aortitis, symptoms including cardiac en- 
largement or insuffiaency "were due to other causes 

3 Aneurysms complicating syphilitic aortitis produce signs and 
symptoms only in so far as they cause pressure phenomena Cardiac 
enlargement and failure do not occur except when the aneurysm causes 
a lelative aortic insufficiency by proximity to the aortic valves 

4 Ostial stenosis occurred seventeen times and caused coronary 
insufficiency by compromising tlie coronary arteries in the same way 
as coronary arteriosclerosis In no instance was the condition respon- 
sible for sudden death in tins material 

5 In the group with valvular disease pain was present in almost 
one diird of the patients and was due to several causes, cliiefly non- 
syphilitic, sucli as coronary arteriosclerosis In 7 cases pain was due to 
syphilis, in 3 to ostial stenosis, and in 4 to aneurysms 

6 D}spnea was a symptom in 34 of 53 cases with aortic insufficiency 
In every one of these tliere was also considerable cardiac hypertrophy 
due to aortic insuffiaency or some other cause Congestive failure was 
assoaated with marked cardiac hypertrophy and was common in 
hearts weighing 500 or more grams as in nonsyphilitic heart disease 

7 Aortic commissural syphilis occurred in many instances without 
clinical aortic insufficiency 

8 Aortic insufficiency may be regarded as syphilitic by exclusion 
lATien due to hypertension the murmur is localized and of short dura- 
tion, the diastolic blood pressure is high and the aortic second sound 
IS accentuated Aortic insufficiency due to rheumatic heart disease is 
usually of long duration and often associated witli disease of the mitral 
lalve Frequently tliere is a history of rheumatic fever A diastolic 
aortic murmur appearing suddenly in middle adult life and previously 
knovm to have been absent is usually syphilitic A history of syphilis 
and a positive Wassermann reaction help in establishing the diagnosis 
The site of the murmur is of no etiologic significance and is heard to 
tlie right or the left of the sternum, depending upon the degree of 
rotation of the heart and the position of the aortic valv'^es in relation 
to the cliest wall 

9 Many patients followed a short rapid course with aortic insuffi- 
acnc)' apparently due to rapid severe destmction of the aortic valves 
Others, however, recov'ered repeatedly from episodes of congestive 
failure ov^er a number of years The variations were due to the rapidity 
or slowness with which aortic v^alvailar disease progressed 

10 The electrocardiogram was of no help in the diagnosis of cardiac 
syphilis, muscle damage, v'entncular strain and patterns of cardiac 
infarction occurred as in nonsyphilitic cardiac disease 
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Anemia, pernicious, pathologic phj-si 
olog), /uiy, 1113 

treatment, present day concepts, 
July, 1113-1142 
treatment, Sept, 1259-1271 

Angioneurotic edema, mouth lesions in, 
March, 361 

Anomalies of heart, symposium on, 
July, 855 

Anorexia nervosa in adolescence, Jan, 
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Anoxia, anoxic, in air travel, July, 1087 

Antibiotics in rickettsial diseases Sepl , 
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use b) aerosol method critical ev-alua 
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Antibistaminic drugs in astlima Jan , 
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Antispasmodics in gastrointestinal disor 
ders. Sept, 1227-1240 
in peptic ulcer, March, 322 

Anxiet) states recognition and manage- 
ment, May, 597-608 
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the ventricular septum, July, 
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ductus artenosus July, 929 
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diagnosis and course Sept , 1458 

Aphasia complicating hemiplegia, treat 
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Apoplexy, prevention. May, 735 
treatment. May, 736 

Appendicitis, acute, air travel in, July, 
1092 

pain in, March, 394 
Arteries, cranial, dilatation, headache 
due to. May, 558 

Arthritis, rheumatoid, gold salts in. Sept , 
1365 

treatment Sept, 1357-1367 
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acute attack, treatment Jan, 243 
air travel in, July, 1090 
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antibiotic aerosols in, July, 1082 
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Atrial septal defects July, 895-910 
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common, stone in, March, 495 
obstruction, jaundice due to March, 
450 
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pigment metabolism normal and ab- 
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Biliary calculi, jaundice due to, March, 
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arrhosis March, 512 



CUMULATIVE INDEX 


BHIaiy dnhosls sentrn proidn (ntciions 
in Marcit ^05 
colic March 4S7 

drainage (n diagnoili of gallstones 
\!arrh -Ititl 

d)sklne3la Varch 390 -iO? 
tract diseases Afarrh -ISG-IW 

Bkjps) endometrial Jan^ 49 61 Sebt^ 
1181 

tcsiicolar Jan^ 81 93 SepL, 1175 

Bladder training of paralyzed paiientt 
Sfpf 128j 

B L.n maik In iiatus asthmatlais, Jan 
238 211 

Bonel training of paraljTcd patient* 
Sfpf 12 Rj 

Brain abwai complicating atrial Kpial 
defect ^ufr 90j 

complicating pulmonar) stmotit 
July 870 


diagnotii IMt 800 
arras, looli/atlon clinical airpecti 
Mar 721-726 

Injuries mnu In V<n 793 
Ifsioni hemiplegia due to trcatirtmt 
Mar 735-742 

tumors coma in \fa'k POO 
psyritotlc i>inpioms masking Mar 
750-*.7 

Breast carcinoma testosterone in Jon 
18-« 

Bronchiectasis pmlnlUn in Scfit^ 1215 

Brondilal infections aniihiotics In aciu 
so) method July 1079 

Bronchiectasis pcnlrdlln in amiso) 
methosl /u/s 1081 

seaetlom, cstmmon pathogenic luc 
teria found in yufr lOM 
siieptotn|cIn in actnvjt tnnhod July 

Biimchltis chmnic antibiotic aercKols 
In July 1082 

nnrmchopneiimonia penjcitlln In Srpt^ 
1212 

Brrinclwwcpnic aspiration in asthma 
Jan 212 

BfiicellosU iirjinwtii adsarKC* In 
Juh, 1108 

Csimt isrulimnr ititpitunscin in 
Mas 831 

CiUium oxahtr stntips tnrdlrjl mansi^ 
mmt irfi MIO 

phosphate *!on«^ meil cal mana-c 
mrni 13'’! 

CalmU l»dlAf\ pun ihe slue tu M^rrh 
4jn 

sinnroon start 

urrmal Vep/ UK H16 ) 

urlrLin rudlujl manjerment Srti^ > 

j 

(jfwrtfj Mo r I ’ 

r^nVri *f>;es Xfe/rh ^1 j 


i Carbaminmlchollne In gastrointestinal 
I disorders Sep/ 1238 1210 

I Carcinoma of ampiilb of 3atcr March 
I 498 

I of bile ducts MjrrA 498 

of breaw testosterone in Jan^ 16-56 
of colon anemia In March 386 
of csopliagu* 5farrf/ 3/0 
of gallbladrler MarrA 497 
of Ih'cr sriih portal drrhosls cllnlov 
pathologic conference MarcA 
M7-544 

of pancreas ifercA 553 

head jaundice in March 451 
of prostate gbnd estrogen theraps 
Jan„ 111 

orchicctom) In results yen 117 
phmjilutasc detcrmlnationi Jati^ 

of stomach sfmubting gastric tUser 
licnlum March 318 
of ihjrold radlolodmc in July OHl 
Cardiac cirrhosis AfarrA 514 
Canllospasin XforrA 566 
^rdioia^lar lyphlDs Sep/^ H59-M66 
Carnnamlde Jul\ HOC 
Cauda equina injuries care of patients 
paraljTcd by SepU 1273-1291 
Ccrom oronoma anemia In JfitrrA 
38C, 387 

Cell count spinal fluid In ncuronphnis 
Aidt TOP 

Cerebral See also Brofn 
embolism Af<n 739 
hemorrliage Mar 735 736 
dlflercnllaird frcmi ibrnmlmsii ind 
etnlwHsm Mot 790 
loalirailm clinical aspects May 721— 
726 

pain treatment 789-795 
•Inuirt anil irint, (hromlwili of Mm 
739 

(hmmliosU \fas 758 
emit uicri dlapimllc ton fn Infolfl 
^ Ilf Srfi, 11,9 

lJumii j In muliijilcKlcmf, Mut 

746 

ChcM mndliinn, al,domttu| m(n 
XfarrA 

cinlilroi U-hanot pKiUotni Mar fSS- 
Co" 

pmldrmt of 2T2-'^’e’ 
OiUimmuoin in inltTnTai d.w-jwr 

fl.nlani.ln .ompll.ailnr amtn,m .I,k< 
iinnr M« th df 

y,, , 

,fi Jm 
anitr vu cA 

.I.ITcmiut ^ 

ttrj.Rirn. <f« rl, 1 ,J 
tl Ionic, Mc.,1, jni 
(Uin In lUtth ;n( jnf 



1470 


CUMULATIVE INDEX 


Cholesterosis of gallbladder, March, 494 

Cirrhosis, March, 500-517 
biliar), March, 512 
pnmar), March, 512 
secondary, March, 513 
serum protein fractions in, March, 
463 

cardiac, March, 514 
congestive, March, 514 
Laennecs, serum protein fractions m, 
March, 460 

of liver, hemorrhage in, massi\e, 
March, 328 

pigmentary March, 511 
portal, March, 501 
acute hepatitis and, March, 505 
alcoholism and, March, 503, 509 
dietary deficiencies and, March, 
503 

lipotropic factors in, March, 502, 
509 

treatment, March, 508 
uitli pnmary carcinoma, clinico 
pathologic conference, March, 
537-544 

postnecrotic, March, 511 
syphilitic nodular, March, 514 
toMC March, 511 

Clinicopathologic conferences, Jan , 161- 
175, March, 537-544 

Colectomy in congenital megacolon, 
July, 985 

Colic, abdominal, March, 392 
biliary, March, 487 

Colitis, thrombo ulcerative (streptococ 
cal) , present day therapy, 
July, 967-979 

ulcerative chronic, anemia in, March, 
384 

indeterminate, and amebiasis, March, 
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treatment, March, 414 
present da) therap), July, 967-979 
streptococcal, medical management, 
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surgical management, July, 975 
uath ileostomy abdominal pain in, 
March, 392 

Colon, carcinoma, anemia in, March, 
386 

dilatation idiopathic congenital treat- 
ment recent adiainces, July, 
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irritable diagnosis and treatment, 
March 39S-d07 
ph)siolog), March, 400 
ps\chosomatic factors, March, 400 
laiage in renal failure July, 995 

Coma differential diagnosis May, 795- 
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laboratory examination in. May, 798 
syanptoms and signs. May, 795 

Common duct stones March, 495 


Complement fixation test of spinal fluid 
in neurosyphihs. May, 708 
Compulsive movements, skin lesions due 
to. May, 674 

Conception, physiology of, Jan , 40 
Conduct disorders in children. May, 664 
Congenital heart disease, symposium on, 
July, 855 

Constitutional diseases, abdominal pain 
in, March, 391 

Convulsions coma follouing. May, 801 
Cor pulmonale, acute, precordial leads 
in, Jan , 205 

Coronary thrombosis, abdominal pain 
in, March, 389 
in aged, Jan , 227 

Cranial artenes, dilatation, headache due 
to May, 558 

Cretinism, Jan , 122-139 
endemic, Jan , 122, 1^ 
sporadic, Jan , 122, 125 
Culdoscopy Sept, 1187 
Curare in poliomyelitis. Sept , 1392 
Curettage, utenne, in uterine hemor 
rhage Jan , 67 

Cpnosis, heart anomalies associated 
ivith, July, 855, 879 
Cystine stones, mMical management, 
Sept, 1316 

Cysts of pancreas, March, 532 

Deficiency diseases, stomatitis due to, 
March, 360 

Delirious reactions diagnosis and treat- 
ment May, 647-654 
Dementia praecox, May, 623-629 
Demerol in asthma. Sept, 1374 
Dermatitis, atopic emotional factors. 
May, 675 
facutia. May, 674 

Dermatologic disorders, psychogenic fac- 
tors in. May, 669-685 
Dermatophytosis, emotional factors. 
May, 680 

Dermatoses, psjchogenic. May, 673 
DFP in gastrointestinal disorders. Sept, 
1239, 1242 

DHO180 in hypertension. Sept, 1253 
Diabetic acidosis, repair solutions in, 
Sept, 1296 
coma. May, 801 

Dialysis in renal failure, basic prinaples, 
July, 990 

external July, 991 
internal gastrointestinal tract, July, 
992 

peritoneum, July, 995 
Diaphragmatic hernia, air travel in, 
July, 1092 

Diarrhea, streptomyan in. May, 805 
Dibenamine in hypertension. Sept, 1252 
Dibutoline in gastrointestinal disorders. 
Sept , 1232 1237 
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DJnimarol in multiple idcroili Jlfar 
753 

in rheumatic heart dircaie with perl 
otilc arterial embolism ^ept 

Diet add ash Sepl^ 1321 

high vitamin Sept^ 1527 
defectirc portal drihosls and March 
503 

for use with Araphojcl regimen Srpt^ 
152B 

In h>-pCTlension Sept^ 1256 
In intestinal obstruction March 37ft 
in massive gasttointntirul hemor 
rhage March 350 
in peptic ulcer March 321 
In portal drrhosis March 508 
in protracted disease Srpt^ 1159-1160 
in rheumatoid arthritii Sept^ ISCS 
In rlrLcttsbl diseases Scbl^ 1331 
in spina) cord injuries Sept^ ICK) 

In ulcerative colitis Ju!\ 'VS 
low nurine Sept^ 1310 
Birthtlstllhesirol In cardnoma of pros 
(ate Jofu 115 

in prostatIc lj)peTtfoph\ Jan IIP 
nigmtfvc »)item diseases tjeoposlum 
on AlerM 301 

Dihydrtxrrgoramlne in migraine 
j62 <:cpt^ 1352 

IllplilhcTial stomatitis ^fd^cA SjS 
IHveriiculItis pain in March 59a 
nheiiiculum esophageal March 361 
gastric ^tafch 336 
dlagnosli March 3t0 
malignant disease of iioraadi simu 
lailng March 350-351 
ijrnptoms and signs ^farf/l 339 
ircaimrnt March 312 
nirrinrss in aged Jan 225 
Dor>l In ga imlntcsiinal ditonlen Srpt^ 
123S 1210 

Dutlut arimoun left sided ar«l left 
sided defending anna /ufr 

<rvi 

patent July 

righr-slded snih upper poriirn of 
drvmding auru on ilghl 
side /u/r 

Duodenal dralnjcr In rertsl (alTiirr 
Juh 

ulcer vacontfDv f/r IndirjiJons 
\fiirf5 -9; 

Jan 1^1 

pitultaiv fan MI I'l 

billars \ta rh ^'^7 
Djspatrunla in lofrrtilif* 'r/ f, 

f/arsfA ifejimruf Vpf_ n 5 
I ptuljti irs premature 

Ud In /«*i I * 

I-lfxtnKjnJnmat 1 \ rljn ral pmcndial 
IraU tfu Jan^ ”12 


Hectrodbgnosij in peripheral nene In 
juries \fat 780 

Qcctroshod. iherap} ambulatory fn 
itruciJons to famllj of patient 
trccinng ^fer 63? 

In m.inic rieproshc ps)-d]osis, 3f<jy 
615 

In omnauent setting May 585-5Qj 
In schiroplirenb Vey 520 
Elcarolhcrapj In hcmiplcgu May 786 
in peripheral nene injuries. May 781 
in poHom)clitis May 785 
Emandpalio^lrj^^^dioihcrapj' Sept^ 

Emboliim arterial periodic. In rheu 
malic heart disease dreumarol 
In SepU I509-I5I3 
cerebral May 739 

Emotional distutlnnccs in polfomvcHtls. 
Sepu iS90 

factors in iMn diseases \f«y C69-685 
partidpat/^ in psjdmtlicrapj- Sept^ 

Emphysema anubfotic aerosols In luir 

Empvema of galJldadder tfarcA -<91 
pcniallln in Srpi 1212 
Encephaliiii acute coma in U»t 800 
hehasior disorders following. May C60 
F4icephalop^hy air travel after Juh 

Fmilocarditif baetcTul suhacote etlo. 

logic amsidrratiom and pro. 
pbyUvIs /on, 176-186 
EttdocetviotU trealmmt Srpt U7p 
Endocrine factors in mcnurual ode 
Jan^ 42 ^ 

proldems dunng aUolesrmrr 

therapy In ameoonhea Jan^ 69 
in funilional utenne Wetdinv Jan 

In mcnopaufr Jan^ fO 
in prostate dl«eate Jan III-I*'! 
in itetiliiv in men Jan^ fA 
Fnd KiinoJoo svmyirwfum on Jan 5 
rndntnrtTuI^^tjit)piy fly 

irMi SfM UK) 

rnJomtiH^ura oillrjf ihjni^r, 

rniMllIi, unil 

mml .lurt, , am 
nine ^on U» rh 
rpSrJrlnr in 3nl rm /cri 

Jp loral lirrrrvTihift- 
1 1 I I<mn«uytl,-irT I,- 

3i, 

U l-JXK <• !• 

^U\ C'^ r ;n 

tj JKyhiifw. ,n *1 ■ 
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Epinephrine in gastrointestinal dis 
orders Sept, I2S5 
in urticaria Sept, 1375 
Ergotamine tartrate in gastrointestinal 
disorders. Sept, 1239, 12-12 
in migraine May, 561, Sept, 1351 
Erythrocytes, bulTenng action of, Jan, 
265 

Esophageal hiatus hernia, recurrent, 
Jan, 213-222 

Esophagus carcinoma, March, 370 
diverticulum, March, 364 
lesions March, 363-372 
Estrogen therapy in amenorrhea with 
psychosomatic disturbances, 
Jan, 71 

m carcinoma of prostate, Jan, 111 
in menopause, Jan , 71 
in prosmtic hypertrophy Jan, 119 
in uterine hemorrhage Jan, 68 
Etamon in gastrointestinal disorders. 
Sept, 1233, 1237 
in hypertension. Sept , 1252 
Eunuchoidism, secondary Jan , 142 
Euphona in multiple sclerosis May, 746 
Exerases, bed, for paralyzed patients. 
Sept, 1284, 1286 

bed, in rheumatoid arthntis, Sept, 
1361 

in cerebral palsy. May, 791 
in peripheral nenc injuries. May, 782 
in poliomyelitis, May, 785 
Exophthalmic goiter, radioactne iodine 
in, Jan 3-17 

Exophthalmos, relationship of thyTO 
tropic hormone to, July, 952 
Expectorants in asthma, Jan , 243 
Exploration in psychotherapy. Sept, 
1201 

Extralin in pemiaous anemia July, 
1117 

Extrarenal excretion clinical considera 
tions Jn/y, 989-1076 
methods Jn/y, 989 

Extras) stoles therapeutic problem in. 
Sept, 1427-1438 

Eye, diseases, headache iMth, May, 567 
insohement in multiple scderosis. 
May, 745 


Faixtixc, May, 803 

Fallopian tubes, diagnostic tests, in in- 
fertility, Sept, 1184 
patenq determining /an , 46, Sept , 
1184 

Fallot’s tetralogy, July, 855-877 
Family -doctor cooperation in mental ill- 
ness, May, 631-640 
Fatigue in aged Jan , 223 
Fertility in men Ja7t , 73-88 
in nomcn Jan, 37-56 
impaired, treatment, Jan , 69 


Fibroqstic disease of pancreas, congen 
ital, March, 531 

Fistula, pancreatic, March, 532 \ 

renal visceral Sept, 1418 
Fluid administration in intestinal ob 
struction, March, 374 
in spinal cord inyunes. Sept , 1281 
in ulcerative colitis, streptococcal, 
July, 974 

Folic acid, conjugates of July, 1128 
metabolism of, July, 1129 
in macrocytic anemias. Sept, 1264 
in perniaous anemia, July, 1125, 
1133 

neurologic complications, July, 
1134 

physiology of, July, 1128 
Food allergy Jan , 245-263 
diagnosis Jan , 250 
treatment, Jan , 257 
in nutntion. Sept, 1160 
Frohlich s sy'ndrome Jan , 141 
Fungus infection of mouth, March, 360 
Furunculosis emotional factors. May, 681 

GiLJjiLADDFR carcinoma, March, 497 
cholesterosis March, 494 
empyema, March, 491 
perforation, in acute cholecystitis, 
March 491 

strawberry,’ March, 494 
Gallstones March, 487 
biliary colic, March, 487 
complications, March, 490 
Gastrointestinal diseases, air travel in, 
July, 1091 

antispasmodics and spasmodics in. 
Sept, 1227-1245 
symposium on March, 301 
hemorrhage massi\e upper indica 
tions for surgery, March 328 
medical management, March 
328-335 

tract, utilization for dialysis, in renal 
failure July, 992 

Gastrojqunal ulcer, ragotomy for in 
dications March, 305 
Gastroscopy in gastric diverticulum, 
March 342 

Genitourinary diseases air trarel in, 
July, 1092 

Gigantism Jan , 143 157 
Gingivostomatitis, infectious, acute, 
March, 359 

Girdle symptom in multiple sclerosis. 
May, 744 

Glaucoma chronic headache as symp 
tom May, 839-844 
Glossodynia, May 674 
Goiter endemic, Jan , 122 125 
exophthalmic radioactise iodine in, 
Jan . 3-17 

simple in adolescence, Jan , 144 
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Goitrogenic drug* July 953 
Gold »3lii in rheumatoid arthritis SepK 
1W5 

reactions B\L in Sept 13W 
Gonadotropin thcrapj* in impaired ter 
tilily Jan 70 

in ov’arian failure Jan H9 
In prlman h>pogonadlim Jan 
U7 

in ilcrilit) in men Jan^ 87 
in undcscendcd lotJcJc Jan^ H9 
urinary anay of In hjpo^nadum 
Jan 98 

rnk\‘es disease See Exophthalmic gatUr 
CroK-tli needs in children Jan^ 277 
proctas In children Jan^ 272 
C)‘nccDlogic Inxrstipation in menstrual 
IrreguJandc* Jan^ 57 

IlAarr disordert in children Mav 662 
Has fc>cr bcnadryl m Srpt^ lJ72 
injccuon ireattncnt Sept^ IMO 
p)rll>en/aralnc in Srpt 1372 
Hea^che as i^mptom of clironic glau 
coma May 839-811 
diagnosis and treatment outline for 
May 557-W9 
migrainous M<n 6G0 
neaiment Sept lSiS-1553 
psNchogenic 507 
Hean anomalies attbl lepul defeett 
Juh 89h^10 

cyanotic. In infants las common 
July 87IW»01 

of dctiutiirs of aortic arch cyiicnt 
Juh 9ir-9l9 

patent duccui aricrioius July 911- 
923 

pulmonary stenosis crtralog) of 
Fallot July 855-1177 
symposium on July 85j 
tll^ease air travel jn Jul\ l(K^ 
ftmgmiial symposium on ]uh 
prcfordlat IcarU In Jan 19*-212 
rheumatic, tilth perltullc arterial 
rmlx>lltm jnrhulatorr ttcal 
mnii tilth dicnmarol Srpt^ 

fllrci of isphllis on clinlrrfpjihcrl /glc 
iiitdy ^rpt^ 

malfortualiotis ctingmiial In Infants 
cllnicopalluilogic Crmtlation 
July e 9-^ ri 

siiain prtTtmltal Jejdt In Jan^ 20j 
Ifrat e^tLau timi and strole slu^tXHis 

ihrtaps in ttetiPhcnl net>e in|tMir» 
r| 

in jwilHm)>elili* 781 

llrmarhrt-maUHis td litei SfATf* HI 
llfmafr.tni tuloluft) *3** *' } 

Mcmjtv»r'eim j «} ethyl’' ! In 
121 


Hemiplegia aphasia compUaring. treat 
ment May 741 

due to cerebral lalons treatment, 
May 735-742 

physical roe^dne In May, 786 
Itcmohiic anemias treatment Sept^ 
1269 

)aundicr March 446 
Hemorrhage abdoralrul pain Jn March, 
393 

crrcbral Uey 735 736 
epidural Uav 7W 
^stminicafinal upper roaoisT In 
dications tor surgerv March, 
328 

medical managcmaif Mare7i, 
328-335 

intracranial In newhom May 757 
fuLaraeJmoW Ua), 7S8 800 
hcadaciic due to tfey 563 
tuctiuc ion., 67 
Ilepailc Sn also Zjivt 
pundicc March 418 
Hepatitis acute poital cirrhosis arsd 
March 50j 

amebic »iith suppuration March 
479 

vilhoul suppuratbn March 481 
cJtirmic. tfarrh 500-517 
scrum prctcin fractions In March 
400 

diffuse acute Merrh 469 
infcctlsT ocutp serum protein frac 
lions In March 4 j7 
q^fdcmlc March 460 
sporadir March 471 
snp^iatlvT arutc U«rc/t 470 
Ilcmb dbphtajpnauc air irasrl In 
Juh 1002 

Idanti tAiiphaceal sceuncnl fan- 
2J3-222 

IlfTjx-s rimplnc cmtnional faaor* Mar 
t>"9 

Hcfpcilc stomaririi March 3 rp 
HLiiut heima evmhagtal lecuttcnt 
Jan^ 213 222 
llisrs. Ve f rttcana 
|l<maotrr>pinr Jn Raitrohurstinit dis 
otden lai \2Sr, 
Hormonal levels fti fumti<«ul uterine 
Mffthnj; ftn^ r2 
ll«riur>nc ritMturu] ic July, 9 I 
llvthsvet mt Jon^ *( 

Kytoilan Idutltaic in aultna Un 
21^* ^ 
j IGdrdIm in asthma Jan 2H 

I Ihilrinslff fvjiij, Jn 

llimrsaminr In icauin tifnsitul ds 
i «. . ^ 12^1 

j Hsifc't fr \ 

I IJ d niim 4ljcn>n Kr. 

> il |»eTiT»nn irlfrjc CT 
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Hyperpituitansm in adolescence, Jan, 

143 

Hypertension, diet therap), Sept , 1256 
drug therap). Sept, 1247-1258 
essential, prognostic signs. Sept, 1247 
treatment, recent advances, with 
particular reference to drugs. 
Sept, 1247-1258 
in aged Jan , 226 

s)'mpathectom) in, present status, Jan , 
187-196 

s\Tnpathol}tic agents in Sept, 1251 
thioq'anatcs in. Sept, 1249 
veratrum \iride in Sept, 1253 
H)'perth}Toidism in adolescence, Jan , 

144 

propylthiouracil in preoperatne prep 
aration, July, 956 
in treatment, July, 956 
radioiodine in, Julv, 956 
thiouracil in preoperatne preparation, 
July, 955 

in treatment, July, 955 
Hypnotic psychotherapy May, 571^83 
Hypogonadism in female, Jan , 55, 56, 
149 

in male in adolescence, Jan , 147 
physiological basis, Jan , 97-1 10 
Hypopituitansm m adolescence, Jan , 
140 

Hypothyroidism in adolescence, Jan , 144 
in children, Jan , 152 
Hystencal coma May, 803 
Hy-sterosalpingography in stenlity, Jan, 
45 


Icterus See Jaundice 
Impotence, treatment. Sept, 1179 
Inrantile paralysis See Poliomyelitis 
Infectious diseases treatment, recent 
trends, July, 1105 
Infertility in female, Jan , 37-56 
in male Jan , 73-88 
physiological basis, Jan, 97 
imestigation and treatment. Sept, 
1171-1193 

Inflammations abdominal, pain in 
March, 394 

Influenzal meningitis streptomyan in, 
Ma-^, 818 

Injuries pcnpheml nene, physical medi- 
cine in. May, 779 

Insanity, better doctor family coopera- 
tion in March, 631-640 
Insemination, test of in infertility. 
Sept, 1173 

Insomnia in aged Jan , 228 
Insufflation tubal Sept, 1184 
Intellectual inadequacy in children, 
Ma), 659 

Intention tremor in multiple sclerosis. 
May, 746 


Intervertebral disk, protruded, syndrome 
of. Sept, 1403-1413 

Intestinal infections, streptomyan in. 
May, 805 

obstruction, abdominal pain in, 
March, 393 

air travel in, July, 1092 
dietary measures, March, 378 
fluid therapy March, 374 
medical aspects, March, 373-381 
tract, diseases, anemia in, March, 382- 
388 

Intestines, irrigation, m renal failure, 
July, 993 

large, tumors, v-ray diagnosis, March, 
428-435 

small, impaired absorption from, 
anemia due to, March, 383 
tumors, X ray diagnosis, March, 
436-442 

Intracranial hemorrhage m newborn. 
May, 737 

injuries, air travel in, July, 1092 

Intraventricular block, precordial leads 
in, Jan , 208 

Iodine, radioactive, in Graves’ disease, 
Jan, 3-17 

Iron defiaency anemia, treatment, Sept , 
1264 

Irrigations in ulcerative colitis, strepto 
coccal, July, 973 

intestinal, in renal failure, July, 994 

Imtable colon, diagnosis and treatment, 
March, 398-407 

Jaundice, March, 443-454 
dassiBcation, March, 446 
constitutional, mild, March, 446 
hemolytic, March, 447 
hepatic March, 448 
homologous serum, March, 475 
liter function tests, March, 452 

Jejunum drainage, in renal failure, 
July, 993 

obstruction anemia due to, March, 
383 


17 KETOSTERoms, androgenlc function 
Jan , 93 

excretion in endoenne disorders, 
Jan , 94 

Kidney, calculi medical management. 
Sept, 1315 

failure, dialysis in, basic pnnaples, 
July, 990 
external, July, 991 
internal gastrointestinal tract, 
July, 992 

peritoneum, July, 995 
pentoneal lavage to promote extra- 
renal excretion in, July, 989- 
1076 
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Kldneyi affected raanagcmeni 

Srpt 1415-1425 

Latsslc** cirrhewij lenim protein trac 
(ions in Marrh 4G0 
Lactobacillus casd factor Jul\ 1127 
La(age colonic in renal failure July 
995 

paitric, in renal failure July 992 
mtcsdnal in renal failure July 995 
peritoneal in promotion of tNira 
renal excretion July *>’^9- 
1076 

LcukopbUa of mouth Marr/i 561 
Lichen planus emotional factors May 
677 

Light reruitixliy in multiple wlcrosis 
Mar 747 

Lipotropic factor* In portal clrrhosli 
Afarr/i 502 W 

Lllhlails pancreatic Marrh 550 
Liter abscess acute Marth, 401 
arocliic iMarch 479 
cardnoma with portal cinliosis 
dlnlcnpalhoiogic conference 
JlfarcA 514 

cfrrhosii March 500-517 
hetnorrhage In mas'ive March 328 
with primary caranama cltnlco 
pathologic conference March 
557-514 

disease* jaundice in March 449 
seiuin proteins in 'fetch 455-468 
functional tests in jaundice 'forcfi 
432 

hrmachromaioils March 511 
Infection* acute 'farrh 4f*MB5 
necToiIs aniic srnim pnnein frac 
(ion* in '/atrh 400 
therapy In prrnfHou* anemia Juh 
1118 Srpt I'W 
rcacticm* Ju7r 1121 
tocallratfon cerrhial chniral aspect* 
Afirr 721-726 

lAimbar puncture headache following 
May y»t 5* 

Lung afivT** antibiotic acriHolf fo 
Juh 10 'L 

pmlrfhln In Vept 1221 
Infection* nontul>et*n1on» iirfpinm) 
dn In 8fax 

penirilhn In I2rt7-122\ 

Lymphdhb*ti>ma of «jomith *im dating 
gaiirle dUettinilum March 
3(5 

Mssjc^errai «nr p*Mho*»» 'fry (541- 
flC 

'fimotit tul<truHn lr»i Juh lt^» 

in pnlnh*^! rci*e fnjuil^ 
Mrr i 2 

'IsturaHon *n 1 rrapr 

I•^y 7 I ^ 


Mecholyl In gastrointestinal dhorder* 
Sept^ 1238 1240 
Megacsoplia^s March 366 
\fcgacolon congeniul air (rasxl in 
July 1091 

irtatmcm, recent adxancc* Juh 951- 
DS7 

Mcningism tularemic, \fm 769-778 
MenlnpUi headache In Ma\ 565 
inHuental itreploraycJn in 5ftf>, 818 
pneumococcal strtptomydn In May 
822 

»crcm« tularemic Afay 769-778 
•taphjloctxtal »irq>tomTcm In Mar 
822 

itreptomydn In Afa> 818 
tuberculous alreptomjdn in Afax 
830 ^ 

Mcnopau*c estrogen therapy Jan 71 
Xtenorrhagia Jan^ 67 
Menstrual qcle plnslolog) of Jan 42 
Mcmtruatlon Irregulariilcs of and (heir 
treatment Jan^ 57-72 
Mental defidency In children May 659 
liospltal inunittion* to family of 
patient going to Max 639 
illness betier donor family coopm 
(ion In 3fffx CSI-640 
Metabolic addosii arxd alUIwi* repair 
roluilon* in 5epf„ J29J-|j07 
Mefrorrhagia Jen^ 67 
MIctosporon auJouinl and laixosum in 
fectrons of sculp differentia 
lirm Jan 2^ 

Mimlnc Mitr 560 
bUiory and phxiiml examination in 
Srpi^ 1545 

tiratment SepU 1513-1555 
of aiiacL tpilt I5(fl 
prophylantr Srp/^ 1318 
lurjpcil Sept )S53 
Miitjl xalxe atmJa with tudimentarx 
left xmtilcle patent foramen 
male and witrfcubr sepul 
defect Juh 840 

Moronic ehn Irm IWuxIor proWerot In 
'ftv r 9 

MorpUnc po^vmlng acute diarnml* 
May W72 ^ 

Mouth innammarl-Mif < mimno 

.1 jcnm's ami ifrjtmeni 
xforrfr 4 , 

Multiple wlrtrH^ 

chnlrjf frjiutev 'fjy *< 
d ffetmi'il dbrrrtHrt 747 

rth-l X 'fpy -^1 
pt^dpt^tinr brrfrts Ue\ 7^7 
ricatnimt tfr* 7i2 

trnnwt^l I <-x*nlw die m 

V 4 \ VS 

tccx*ttol m m pefjjv^t ^ 

furln Vj>, 

In 
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M)ocardial infarction, precordial leads 
in ]an , 200 

M)ochr)sine in rheumatoid arthritis. 
Sept , 1365 

Myxedema, infantile or childhood, ]an , 
124, 127 


Nebulizer for aerosol themp) July, 1078 
Neoprontosil in iilceratiie colitis, strep 
tococcal, July, 971 

Neostigmine in gastrointestinal dis 
orders. Sept , 1238, 1241 
Nerv’es, penpheril, injunes phpical 
medicine in. May, 779 
nutntional polyneuropath). May, 
727-733 

Neuritis, retrobulbar, m multiple scle 
rosis. May, 745 
nutritional. May, 730 
Neurodermatitis, disseminated May, 675 
Neurological complications in folic acid 
therap) of pemiaous anemia, 
July, 1134 

examination, simultaneous stimulation 
in, adrantages of method 
May, 755-758 

Neurolog)’, sj'mposium on May, 1948 
Neuromusaiiar affections, ph)sical medi- 
cine in May, 779-788 
Neuropath), multiple, nutntional. May, 
727-733 

Neuroses, better doctor famil) coopera 
tion in, May, 631-640 
Neurosurgery, air travel after, July, 
1092 

Neuros)pliilis, May, 707-719 
peniallin in May, 711-718 
dosa^. May, 715 
results at Belleiaie Hospital, May, 
715 

basis of evaluating May 711 
spinal fluid examination in May, 707- 
719 


Neurotic exconations, May, 673 
traits in children. May, 663 
Newborn, intracranial hemorrhage in. 
May, 737 

Nitntes in gastrointestinal disorders 
Sept, 1233 1235 

Nitroacridine in nckettsial diseases. 
Sept, 1337 

NU-445 in kidne) disease. Sept , 1423 
Nutrition in protracted disease. Sept , 
1159-1169 


Nutntional macroqtic anemia, treat 
ment Sept, 1268 
pol)Tieuropath) , May, 727-733 
supplements. Sept, 1162 


Occupational therap) in peripheral 
nerve injunes ilfm, 783 
Optic nerve disturbances in multiple 
sclerosis, May, 745 


Orchiectomy for carcinoma of prostate, 
results, Jan, 117 

Osteom)elitis in infants, streptomycin 
in, May, 834 
OT, July, 1095 

Ovarv, agenesis, dwarfism with, Jan, 156 
qclical changes, Jan, 42 
diagnostic tests, in infertiht). Sept, 
1189 

function, study in stenhty, Jan , 49 
insuffiaency, treatment. Sept, 1192 
Ovailation, Jan , 42 
timing of. Sept , 1190 
Ox)gen administration in ulcerative 
colitis, streptococcal, July, 972 
Ox)gen helium therapy in asthma, Jan, 
238-241 

Pain, abdominal, differential diagnosis, 
March, 389-397 

differential diagnosis, x-ray in, 
March, 395 
Pals) See Paralysis 

Pancreas, anatomical abnormalities, 
March, 533 

anatom) and physiology, March, 518 
calculi of March, 530 
carcinoma, March, 533 
c)-sts March, 532 
diseases March, 518-536 
fibroqstic disease, congenital, March, 
531 

head, carcinoma, jaundice in, March, 
451 

Pancreatic fistula, March, 532 
insiifliaenq, chronic, March, 522 
Pancreatitis, acute March, 523 
chronic and recurrent, March, 529 
pain in, March, 394 
portal cirrliosis and, March, 505 
Papavenne in gastrointestinal disorders. 
Sept, 1231, 1235 

Para aminobenzoic aad in rickettsial 
diseases. Sept, 1337 
in Rock) Mountain spotted fever, 
July, 1109 

Paral)'sis, Bells, physical medianc in. 
May, 783 

cerebral, treatment. May, 789-793 
infantile See PoltomyeUtis 
Paral)zed patients care of, m spinal 
cord and cauda equina in 
Junes, Sept, 1273-1291 
Parath)Toid tetany in adolescence, Jan , 
146 

Parenteral feeding Sept, 1164 
fluids in metabolic acidosis and 
alkalosis Sept, 1293-1307 
Patent ductus artenosus, July, 911-923 
Patients, transportation by air July, 
1087 

Pavatnne in gastrointestinal disorders, 
Sept, 1232, 1237 
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PcnldlHn acrtnol adminJitrarlon July 
1079 

In ab«CM of Jung Srpt 1221 
Jn acfJm)ra)CP5ii July 1109 
In brondilcctaiU S(pt„ 1218 
acftnol method Juh 1031 
Jn brondibl a*thma ^rpt^ 1220 
Jn bronchopneumonia Sept 1212 
In brucelloili iulfatliarinc Vi-ilh Juft 

nos 

In etnp^tma Sepi 1212 
In Indcicnnlnafc ulccrati>-c colitis 
March -117 

In ncurosjphllls Uov 711-718 
doCTges Ma^ 715 
rcnilu at liellenue llojjdtal May 
715 

bails of c\-ahuiing Mar 711 
In pncumoaxal pneumonia Sept^ 
1207 

In pneumonia Sept 1207 
In primary ai)plc3l pneumonia Sept 

In pulmonary Infection' Sept^ 1207- 
1225 

In ricVcttilal illuraiei. Srpt^ 1337 
in auphylococal pneumonia Sept 
1211 

In Krepiotofcal pneuruonta Sept^ 1210 
In ulceratite coUtb nrrpUKocal 
July 072 

Inercaied <mi<Tn(rjflofU. ciroiumlde 
for Julx 1107 

Tmiaqiilne In h\|>erten'ion Sept^ 12.2 
iVjHic ulrrr anebpaimaUta In >fa»rh 
321 

dirt In \forrh 321 
hcniDribapt In ma*'i'e Marth 328 
tdadon lo ijmproins and lo Indira 
linni for March 

SI3-S27 

*\Tnptomi mrehanbm ol produr 
floD U4frh 31 1 

tyndfome etmipunenii of Match 
517 

irearmenf pjdnninr March 
'aeo(nm> f>r din*eal tunlermrc 
on Vsrrli 5^1 312 
rmnf brainmi Match JOT 
Imlfcaftoni *•»»* 

phi\loIi*^e a*pr<i'. March 50J 
PiTforaufm rf c-il» 

ftnUrt-Miub 101 

of iiKUf ftlwVimirul J a»n m ^farrh 
371 

ImartrtitU nMrtJ <l nirtmatVt 
ii/nfrtrntr /■**' 1^* 

IrrItjfdJtb fucrotdbl !<»*< In Ja** 
•r/ 

fVTlt4(rrjI ^ r'i»if<3.1 rTCtb 

f fv" In ^ 

l-rljTmrr r »»h noOi n-n 1 3t*i 

727 *33 


reriioncal laore In pnvnoflon of extra 
icnal ocactlon July 989- 
107G 

metlKxl July lOM 

rcritoncum physiology experimental 
sturJIn /u/> 990 

reritonltb itirptoraydn In 3/<rv Ma 
Pernldout anemia dwlcraicd siomadi 
In July I DC 

etiology atid iherapy recent iheorla 
July 1151 

folic add In July 1)2j 1115 
netitologic compllatloact Jul\ 
II5I 

Ihsa- Ihcrapyr July 1118 Sept 1200 
reactions Juh 1121 
pathologic physiology July 1113 
irratmmt pmeiit-dar con/ents 
Juh 1113 ‘ 

Ihoiphausc drtcTTDinailotH In ard 
noma of prmtatc Jen 1I2 
rinsical Ihcrapf Jn cerebral palsy May 

In hemiplegia jlfar "PC 
In multiple Kkrmis May 753 
In nrurtwnrucular a/reclkmi Ifoy 
779-7M ^ 

In peripheral nent injuries May 
7/9 

In poUotniTlIiIi Stay 781 
rJimiary In adnlc'cmce Jan^ 

dHatfiwn Jan^ Ml I5( 
rsiram In psnnmtwlnal disordm 
Sept J25-1 1211 

rimlnr) thyruul rcbtiondilp 127 

lUjpie str^limi'rin In July |li>9 
Hanna buners Jan« 2i I 
Master resting iMU Jn dieumatolj 
arthritis, Sept^ I3CS 
rnnimonb air iraul In Juh )r»^ 

I oeumonia pneumivooal natkillm In 
Sr{U 1207 

pnnun penlcillift m 

»tapltylncii«al poildntn fn uj 

ftreptori^ral penlnllifi In Wr pjfl 
rnnirio<«cal mmJnrnif srirTf ttnu.n 
/n Ifdi 821 ' ’ 

riteumoeruqJuJopTip’u lio L»tl f I 

lovitr* 3fr> /| / 

I lHM-ncovha*ii i jj - 

tXil o^>df I* aure Sc(r Ij-j | ^ 
f illui Hi" 

rtjfllf-Oti 'Tt Kfpt ij j 
fitT/ife In S ft )• o 
s*urr Kli arwi rrr tr ent <-e{t !t"* 

M « * 

rn r-tMj / ,n j ^ , --- 

5 I, , 

I >»jSt e */ , ) nr-““ * /f 
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Pobomyclitis, physical mcdiane in. May, 
784 

respirator in, Sept, 1393 
Polyneuropathy, nutritional. May, 727- 
733 

Portal arrhosis See Cirrhosis, portal 
Postcholeq’stcctomy syndrome, March, 
390 

Postcoital avamination. Sept , 1173 
Potassium iodide in asthma, Jan , 237, 
243 

thioq-anate in hypertension. Sept, 
1249 

PPD, July, 1095 

Precordial leads in clinical electrocardi 
ography, Jan , 197-212 
Pregnancy, ectopic, ruptured, coma in. 
May, 803 

Premarm in amenorrhea, Jan , 71 
in impaired fertility, Jan 70 
in uterine hemorrhage, Jan , 68 
Premature contractions ventricular. 
Sept, 1427-1438 

Pressure sores in paralyzed patients. 
Sept, 1280 

Procaine peniallin G, July, 1106 
Profenil in gastrointestinal disorders. 
Sept, 1231, 1237 
Progena, Jan , 157 

Progesterone, metabolism in sterility, 
Jan, 51 

Progestin, oral, in uterine hemorrhage, 
Jan , 68 

Propylthiouracil in preoperatite prepa- 
ration m hyperthyroidism, 
July, 956 

Prostate gland caranoma, estrogen 
therapy, Jan, 111 
orchiectomy in, results, Jan , 
117 

phosphatase determinations, Jan, 
112 

diseases, endocrine therapy, Jan , 
111-121 

hypertrophy, estrogen therapy, Jan , 
119 

Prostigmine in gastrointestinal disorders. 
Sept, 1238, 1241 

Protein estimation total of spinal fluid 
in neurosyphilis. May, 709 
supplements in nutntion. Sept, 1162 
Protracted disease nutrition in. Sept, 
1159-1169 

Pruntus, idiopathic emotional factors. 
May, 676 

Pseudohermaphrodism Jan , 150 
Psoriasis emotional factors May, 677 
Psychiatry, sympiosiura on. May, 1948 
Psychogenic factors in denmtologic dis- 
orders, Mav, 669-685 
headache May, 567 

Psrchoncurosis, srmptom formation in 
May, 701 


Psychoses, air transportation of patient 
tvith, July, 1092 

better doctor-family cooperation in. 
May, 631-640 

electroshock therapy, outpatient. May, 
585-595 

in children. May, 664 
manic-depressive. May, 641-646 
Psychosomatic disturbances in men 
strual irregularities, treat- 
ment, Jan, 71 

factor in irritable colon, March, 401 
mediane, definition. May, 609-610 
theory and practice in a general 
hospital. May, 611-616 
Psychotherapy, approach to patient. 
May, 696 

brief, in medical practice. Sept , 1195- 
1206 

doctor patient relationship. May, 704 
goals of. Sept , 1198 
hypnotic, May, 571-583 
in alcoholism. May, 692 
in anxiety states, May, 60S 
in behavior disorders in chfldren. 
May, 665 

in manic depressive psychosis. May, 
646 

onentation for general practitioner. 
May, 695-706 

outpatient dectroshock therapy and. 
May, 592 

symptom formation, May, 701 
technics, Sept , 1201 

Psychotic symptoms masking onset of 
brain tumors. May, 759-767 
Pteroylglutamic aad See Folic acid 
Pthalylsulfathiazole See Sulfathalidine 
Pulmonary artery and aorta, complete 
transposition, July, 890 
stenosis, July, 855-877 

tetralogy of Fallot, July, 855, 858, 
863, 868 

without ventncular septal defect 
but with patent foramen 
ovale, July, 870 

Pyelonephritis, chronic, streptomycm in. 
May, 831 

Pylephlebitis, suppurative, acute, March, 
484 

Pyonephrosis Sept, 1417, 1418, 1419 
Pynbenzamine in hay fever. Sept, 1372 


Q FEVER, treatment. Sept, 1333-1342 


Radioiodine m caranoma of thyroid, 

July, 962 o „ T 7 

in hyperthyToidism, Jan , 3-17, July, 
956 

diagnosuc value, July, 959 
therapeutic value, July, 959 
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Stevens Johnson sjudrome, March, S59 

Stimulation, simultaneous, advantages 
in neurological examination. 
May. 755-758 

Stokes Adams sjTidrome, diagnosis, May, 
802 

Stomach, desiccated, in pernicious 
anemia, July, 1116 
diverticulum, March, 336 
diagnosis, March 340 
malignant disease simulating 
March, 336-354 

sjTnptoms and signs March, 339 
treatment, March, 344 
lavage, in renal failure, July, 992 
malignant disease simulating gastric 
dnerticiilum, March, 336 
ulcer, vagotom) for, indications 
March, 304 

Stomatitis, allergic March, 361 
common forms, diagnosis and treat 
ment, March, 355-362 
due to bactenal infections, March, 
357 

to dehcienCT diseases March 360 
to virus infection March, 359 
herpetic, March, 359 
medicamentosa, March, 357 
m)cotic, March, 360 
thermal, March, 356 
traumatic, March, 356 

Strawberry gallbladder March, 491 

Streptococcal pneumonia, peniallin in 
Sept, 1210 

stomatitis, March, 357 
ulcerative colitis present da) thcr 
ap) , July 967-979 

Streptomycin aerosol administration 
July, 1079 

cxpenences with May, 805-838 
m bronchiectasis aerosol method 
July, 1081 

in diarrhea and enteric infections 
May, 805 

in Hemophilus influenzae meningitis 
ilfaj', 818 

in meningitis. May, 818 
in nontuberculous pulmonary infcc 
tion, ilfaj, 826 

in osteomyelitis in infants Ma%, 831 
in pcntonitis May, 835 
in plague Juh 1109 
in rickettsial diseases Sept, 1337 
in salmonella infections May, 813 
in scpticemn May 823 
in tnclieobronchial tuberculosis, Juh, 
1083 

in tuherailosis May 828 
in tularemia, May, 826 
in unnary infections May 831 

Stricture of bile ducts benign March, 
497 

Stuttcnng nature of May 617-622 


Subarachnoid hemorrhage. May, 738, 
800 

headache due to. May, 505 
Subdural hematoma. May, 738, 799 
Succinylsulfathiazole See Sulfasuxtdtnc 
Suggestion, role, in hypnosis. May, 573 
Sulfadiazine m brucellosis, peniallin 
with, July, 1108 

in ulcerauve colitis, streptococcal, 
July, 971 

Sulfasuvidine in indeterminate ulceri 
tive colitis, March, 415 
Sulfathalidine in ulcerauve coliUs, 
streptococcal, July, 971 
Sulfathiazole in ulcerauve colitis, strep 
tococcal, July, 971 

Sulfonamides, combinauons, use of, 
July, 1107 

111 indeterminate ulcerauve colitis, 
March, 415 

in rickettsial diseases. Sept, 1337 
in ulcerauve colitis, streptococcal, 
July, 970 

Sympathectomy in congenital mega- 
colon, July, 984 

in hypertension, present status, Jan, 
187-196 

Sympatholytic agents in hypertension, 
Sept, 1251 

Symptom formation in psychoneurosis 
May, 701 

Syntropan in congenital megacolon July, 
983 

in gastrointesunal disorders, Sept, 
1231, 1236 

Syphilis, effect on heart and aorta, dm 
icopathologic stud). Sept, 
1439-1466 

of nervous sy'stem. May, 707-719 
Syphilitic aoruus Sept , 1439 

diagnosis and course Sept , 1458 
cirrhosis, nodular, March, 514 
stomatitis March, 359 
Syphilophobia, May, 675 

Teviperatures body basal in func- 
Uonal uterine bleeding Jan, 
60 

in study of stenlity, Jan, 51, 
Sept, 1190 

Tcstiailar biopsy, /flti , 81, 98 Sept 1175 
failure in adolescence, Jan , 147 
pnmary, Jan, 99 
secondary Jan, 105 

Testis aspirauon, to obtain sperm, Jan , 
77 

undescended, Jan , 149 
Testosterone in caranoma of breast, 
Jan , 18-36 

effect on cancerous tissue Jan , 26 
on metastatic lesions Jan 27 
phvsiological acuon Jan , 24 
in pnmary hypogonadism Jan , 148 
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Trtanv paralhrrold In adolttccnce 
Jan 146 

Tetraethylammonium in gaiiroiniailnal 
ditordcrt S^pt 1233 1237 
In hjpcTtcn^lon Srpt 12^2 
Tciralog) of Fallot Juh 853-B77 
Tliliminc In nuirlllonal polyneuTop- 
aihy Max 731 

Thloq-anatcs in njpcrtcmlon Stpt^ 
1249 

Tltlouricil Juh 9j 3 
in prcopcrativ'c preparation in h)pCT 
thjToidiiin July 9j 5 
Tlirotnboqtopcnla rcctirrrnl dinico 
^ilidoglc conference Jan 

Tljromlxnii cerebral Mtv 736 
coronarN alvdomirul pain in March 
369 

of cerebral iinu*« and \einr 
739 eol 

of mperlor raRitial xlnui Mar 601 
Tbitmibo iilceraibe coin)* prcscni-<la) 
thrrap) July 907-979 
Tlmnh March JGO 
Thj-roid clltiurluncci In adolcxmcc 
Jau^ 1 tt 

cbnd orrinonra radioiodlnc In July 
902 

di^aiei (realmenf recent ad\’anm 
July 9I5-OC5 

itiidv of recent adonres Juh 91^ 
905 

hormone fela! rcrjnlremmti Jan^ 129 
tbmpy in aeiinUm Jan ISO 
1 hjfoid pliultar) idatlonrhlp Jan^ 
127 

Tl»)roioxIa>»i* radioiodlnc In Jan^ 5- 
17 July 9*0 

preoperatite prepatation |>rt>pjmil 
ouractl in Juts OiG 
ihlouraal in Jul't 9j 5 
TlMTOlroplc iKirmo/K- Jul) ‘‘jI 
TraclieolitondiJal tuI»crculoi)i i(fq»ro- 
ro^rin In Jut\ I0H5 

T ranee In hipr^oiic p^yihothcrapr Vrr 
572 

Tramfudoni bJorxI in rrutihr jpritro- 
ininitrtal lirrmurha^ Warcb 
350 

in uTreratiie cnliilr rtrcprocoicil 
July 072 

TramiioTtaibfn of patienti liy air July 

Tranipotitl m of j^rat of brjrt 

Juh 

Trav-ntifK- in ra'Unlnlolinal ditnnlm 
Srpi 1231 12 J- 

Trauma Ubadw d -inlrn full mn- 

Itratnmit ♦j*eckfc inctbc 1» noip*» 
«Jiim on *^rjt II '' 

1 luboinimnJHla 


Tricuspid atresia vith rodiroentar} 
right centride patent fora 
men o\*alc and ventricular 
sepul defect July 6S0 
Tiutsugamuihl disease treatment 5cftf„ 
1353-1512 

Tubal fmufiblion Srpi^ 1154 
Tube feeding Sepl» 1IC5 
formula for 5rpt^ 1105 
Tuberculin TcactloiK derrlopment and 
\arialloni Jul\ l(m 
pwithe criteria of Juh 1097 
testing changing concepts Juh 100 r- 
1103 

dinical impHcatlont^ Juh 1099 
methodj Juh 1090 
IS pa Juh 109j 

Tulietmlmis pulmonary air irasel In 
July 1090 

irrTniom)dn In ^fdy 528 
iiachcobronchial strcptonimn In 
1033 

Tularemia strcniomvdn In May 826 
TuUremic mcningism ami semm mcnln 
RiHs May 709-778 
Turnon of brain coma in IM\ 800 
headache due to Ifav 563 
ymihoiic ssmpioms maiklng 
759-707 

of large Inimlnc * ra> dlagnouc, 
UarcA 42fMS5 

nf small inrotlnc x ray diaenmu 
Morrh 456-d42 ^ 

Typhus fes-er treatment Stpf^ 1333-1312 

UtcraATntcoHlis. See Col/bi ulcerelitY 
UndmuiuiT in thildicn Jan^ 151 
tnd«i.3?cr cverdscs In hcrainWu 
WdT 786 * ^ 

in i^Himiyriitii Max 7?j 
Urrehobne In gastmlniratinal diK.td«< 
4rpi 123*1 1210 
Uremia dbgnos^ Uin 802 
ummm^^ltuncal lasage In July 

I retcral olfulirt Srpt^Hij me 
tnc arid stones ^ronbcal truru^^mt 

Urinarv rabulT rrmlbal nurupcmmi 
Srpt 1315 

tract ribov aMominal tum In 
Match 3 ^ 

Infrft>mj. irffpfmniciii in May 

I ftirarla tratmeni 157 

I irtloe llmiin** Irregubrluct rf and 
thdr trrarmrni /«n 57-.*i 

t trtii* al fnrfrulir r* ronrenita] am* 
Scpt„ iis^ 

C'Stbral it injrt / - 

loJi ia mJcii hiT 
llK) V 

f 
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VAcaNES m ulcerative colitis, strepto 
coccal, July, 970 
Vapna, absence of, Jan , 150 
diagnostic tests, in Infertility, Sept, 
1171 

Vaginitis, treatment. Sept, 1172 
Vagotom) for peptic ulcer, clinical con 
ference on, March, 301-312 
complications, March, 307 
indications, March, 304 
phj’Siologic aspects, March, 301 
Vasodilators in multiple sclerosis. May, 
753 


Ventncular premature contractions, a 
therapeutic challenge. Sept , 
1427-1438 

Ventnculin in pemiaous anemia, July, 
1117 

Ventriculograjihy, air travel after, July, 

Veratrum vinde in hypertension. Sept, 
1253 


Verrucae, emotional factors. May, 680 
Vesicles, recurrent, streptomyan in. May, 
834 


Virus infection, stomatitis due to, March, 
359 

Vitamin B , July, 1127 
Vitamin M, July, 1127 
Vitamin therapy in nutritional poly 
neuropathy. May, 731 
in ulcerative colitis, July, 969 
Vitamins in nutrition. Sept, 1162 
Vomiting, cyclic, abdominal pain in, 
March, 392 

Warts emotional factors. May, 680 
Washstand syndrome in multiple scle 
rosis, May, 744 
Weil’s disease, March, 476 

serum protein fractions in, March, 
459 

Whooping cough, streptomycin in. May, 
834 

Wills factor, July, 1126 
X RAY See Roentgen 
Yellow fever, March, 475 




